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Cold Roll Forming 


iByE. J. VANDERPLOEG. 


ALTHOUGH cold roll forming is by no means a new 
process, its use did not become widespread until the 
Gemand for automobiles became so great that better 
gnd more rapid methods of producing sheet-metal 
parts were required. Primarily intended for large 
yolume production, cold roll forming is a process of 
forming metal from sheet, strips, or coiled stock into 
apes of uniform cross- section, by feeding the stock 
ngitudinally through successive pairs of rolls, each 
pair of rolls progressively forming the stock until the 
nished cross-section is produced. The parts so 
‘produced are uniform in cross-section and dimensionally 
held within very close tolerances. These tolerances 
Wepend, of course, somewhat on the gauge tolerances 
mn the material being formed, but may be as close as 
40-002 in. on small shapes formed from light-gauge 
gaterial. Because cold roll forming has satisfied the 
meed for equipment to produce economically and 
wickly uniformly accurate parts, its use has spread 
until, to-day, it is being used wherever metal is processed 
Minto shapes of uniform cross-section. 
— Cold roll-forming machinery is built in a range of 
"$izes to form material from several thousandths of an 
hup to 0-5 in. thick. This material varies in hard- 
from dead soft up to the high-strength steels used 
or structural purposes. To form this range of material, 
machines have been designed with roll-spindle diameters 
‘from 1 to 15 in., and with roll passes numbering from 
two up to thirty or more. 

The most popular type of roll-forming machine at 
present in use is built with roll spindles ranging from 
l} in. to 33 in. in diameter. The length of the roll 
spindles or the width capacities of this type of machine 
can be varied to suit any practical width of material by 
providing larger spindles and a wider baseplate. Its 
unit construction permits flexibility in the number of 
spindles or roll passes. ‘The machines can be provided 
with a small number of spindle units, but with a base- 

te capacity for a much greater number, thus providing 

future needs. The drive is direct from a high- 
torque motor or variable-speed unit through “ V” 
belts or a chain to the worm shafts of the units. The 
worm shafts of the individual units are coupled through 
‘chain-type couplings. The bottom spindle is directly 
“riven from a worm gear. The top spindle is driven 
through a toggle gearing arrangement which permits 
considerable vertical adjustment of the top spindle, 
Without disengaging the gears from their proper mesh. 
roll diameter can then change to accommodate 
Various depths of shapes and, when rolls are properly 
jigned, they can be re- -dressed many times to smaller 
meters, extending their useful life indefinitely. 
Or convenience in mounting rolls and making 
adjustments, the machines are equipped with micrometer 

$ on the top-spindle adjustment. 

Although manufacturers of roll-forming equipment 

y their designs in detail, it is general practice to build 

ich machines with variable vertical centre distance on 

spindles, unit construction of the driving heads, and 

These design which can easily be adapted to variations 
in the number and length of spindles. 

use automation to-day is becoming more and 
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(From Iron and Steel Engineer, U.S.A., Vol. 32, No. 10, October 1955, pp. 76-81, 7 illustrations.) 


more necessary to produce parts more economically 
and more accurately, roll-forming equipment is being 
combined with other equipment, for the complete 
manufacture of parts with a minimum of handling. 
Most important and most commonly used is some type 
of flying cut-off machine to cut off the shape after it is 
formed in the roll-forming machines. This is necessary 
because material for roll forming is furnished mostly 
in coils and the product is generally a straight piece from 
several inches to many feet in length. 

In one type of cut-off machine, the formed shape 
passes through the open die until the end of the piece 
strikes a target which trips the press. As the cut is 
being made, the die is carried along the die table on 
slides by the shape until the cut is completed. Then, 
springs return the die to its original position, ready for 
another cycle. The target is adjustably mounted along 
a run-out table to vary the length of the finished pieces. 
This type of cut-off machine maintains uniform lengths 
of cut to a very close tolerance (+ , in.). Another 
type, designed for cutting shapes which lack column 
strength for pushing the die while the cut is being made, 
is equipped with a power-driven die table. Still 
another type uses a saw instead of a die for cutting 
shapes which are liable to collapse if cut with a die. 
These flying-shear types of cut-off machines are 
frequently installed at both the entrance and exit 
ends of the roll-forming machine. The first cut-off 
then prenotches the flat strip, partially to make the cut. 
After passing through the roll-forming machine, a 
second machine, indexing from the notch, completes 
the cut, to produce a shape of cut end not possible with 
one die. 

Rings, such as bicycle rims, headlamp rims, and 
curved parts, can be formed and coiled in the roll- 
forming machines and cut off into individual rings in 
special flying-shear cut-off machines. Polishing units, 
printing and embossing rolls, piercing rolls, and slitting 
rolls are combined with roll forming in unique appli- 
cations. Combined with various types of gas and 
electric welding equipment, welded tubing and pipe are 
being produced by cold roll forming at speeds up to 
200 fpm, and in sizes from } in. up to 26 in. in diameter. 

To increase further the production and efficiency of 
cold roll-forming equipment, supplementary equipment 
is often used. Where maximum production is of 
extreme importance, butt welders combined with looping 
arrangements are employed. By unwinding into a loop, 
the trailing end of a coil of material already partially 
formed and being passed through the forming machine 
is butt-welded to the starting end of a new coil of 
material without stopping production, thus making 
possible a continuous flow through the machines. 

Where volume production warrants it, slitting 
equipment is of economical importance in supplying the 
proper width of stock to the machines. It enables the 
manufacturer of roll-formed products to order and 
carry in stock only wide coils of material, slitting it to 
the proper width when needed. 

The rolls for forming shapes are generally supplied 
by the manufacturer of the machines, but can be made 
in any well-equipped tool room by anyone experienced 
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in the design and manufacture of rolls. There are 
several methods of designing and making rolls, the 
choice of methods used depending on the knowledge, 
skill, and machinery available. The most important 
and also the most difficult part in all methods is the 
planning of the progressive shaping of the material 
which determines the number of roll passes necessary 
to form a shape. This requires experience, good 
judgment, and some knowledge of the bending of metals. 
The forming progresses from the middle of the sheet 
outwards to the edges, and generally the edges are 
formed upwards. Once the plan for producing the 
shape and the number of roll passes has been established, 
the rolls are designed and made either from roll drawings 
which have been very carefully and completely dimen- 
sioned, or from templates. If drawings are used in 
preference to templates, they must be prepared by a 
draughtsman, skilled in the use of trigonometry to the 
extent that each change in contour on the roll must be 
dimensioned both for diameter and length. The rolls 
are then manufactured from these drawings without 
the use of templates. 

If templates are used, they are prepared either from 
multiple-size layouts and reduced on a pantograph type 
of machine, or made to exact size directly by a skilled 
template maker. In machining the rolls it is obvious 
that, because of the number of steps involved in the 
design and manufacture, accuracy must be held in each 
of the steps, in order that accumulated errors will not 
result in an unsatisfactory product. 

Rolls are made from a number of different materials, 
depending on their use, taking into consideration the 
fact that a large part of the cost of these forming rolls 
is in the design, manufacture, and development of the 
rolls to produce a satisfactory product. Thus, the 
difference in cost of the roll material does not represent 
the actual difference in cost of the rolls made from them. 
Although not commonly considered for roll material, 
treated wood and resin-impregnated materials have been 
used for rolls for forming simple shapes of light-gauge 
material for short production runs. The advantage 
gained in using these materials is mainly in the time 
saved in getting into production. Wood rolls are known 
to have produced as much as a quarter of a million feet 
without replacement. Most commonly used is a 
medium-priced oil-hardening tool steel, hardened to 
60-63 Rockwell C. When roll forming unpickled hot- 
rolled stee), a high-carbon, high-chromium roll material 
is used because of its resistance to abrasion. 

Cast iron and soft machine steel are used for spacer 
rolls and for forming light-gauge shapes. Contours and 
bores of rolls are generally ground after hardening to 
ensure concentricity. The pairs of rolls are always 
checked and matched for proper clearances before 
mounting in the machine. 

The ground finish is generally suitable for forming 
hot- or cold-rolled steel sheets, but highly polished rolls 
are necessary for forming stainless steel and enamelled 
or coated stock. Chrorium-plated rolls are often 
furnished for forming highly pclished or coated material. 
Rolls are generally made in sections for convenience in 
machining, handling when mounting on the machine, 
and replacing of worn sections. 

The life of a set of rolls depends on the type of 
material being formed, the gauge and shape being 
formed, and the care which is given them. Rarely is a 
complete set of rolls replaced because of wear. If parts 
of rolls subject to wear are replaced when worn, and 
before extra work is placed on succeeding roll passes, 
the set of rolls will last indefinitely. 

With machines designed to accommodate varying 
roll diameters, the complete sets of rolls can be re-dressed 
a number of times, reducing the diameters each time, 
but maintaining the contours of the rolls to produce a 
shape within the required tolerance. Rolls have pro- 
duced up to five million feet without re-dressing, and 
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up to fifty million feet or more when properly re-dresseq 
and maintained. Modern roll-forming machines are all 
provided with roll-lubricating systems which add great} 
to the life of the rolls and help to produce a bette 
product. 

The materials from which roll-formed products are 
made include practically any metal ductile enough to 
form without appreciable thinning of the gauge of the 
stock. It is furnished generally in coils, in which cage 
it is fed into the forming equipment from coil boxes or 
reels, and is cut off, after forming, with an automatic 
cut-off machine. Some materials, such as thin-gauge 
wide sheets, are often furnished cut to length and fed 
from roller-type tables into the forming line. Intricately 
shaped and pierced blanks are also readily formed by 
this process, although care must be exercised in this 
case to prevent distortion of pierced parts. 

About 98% of all material used for roll-formed 
products is slit-edge material, the rest being mill-edge 
stock. Mill-edge material is difficult to obtain in the 
various gauges and widths demanded by the cold rolj- 
forming industry. The width tolerances are not always 
close enough to suit the tolerances on the product. One 
possible objection to using slit-edge stock is the burr or 
raw edge on the finished product. Although it is not 
practical to round the edges in the roll-forming process 
completely, it is possible to condition them sufficiently 
to eliminate hazards in handling the finished product, 
To-day, most of the large manufacturers of roll-formed 
products have their own slitting equipment. 

Practically all types of finished surfaces are readily 
roll-formed without injury to the surface. Hot-rolled 
unpickled steel is often formed with only a decreased 
roll life and a cleaning problem on the equipment as 
necessary considerations. The very highly finished 
stainless steel requires only polished rolls, careful 
lubrication, and care in handling. Galvanized, plated, 
or treated surfaces are not injured in the process, 
Pebbled and embossed materials are successfully formed, 
as are the new prepainted and plastic-coated materials, 

Although generally considered a process strictly for 
forming or bending metal without changing the thick- 
ness or removing material, it is possible to carry out 
coining, embossing, piercing, and slitting. Sharp edges 
of slit material can be rolled to make rounded edges. 
On ornamental shapes where the corners on the outside 
of a bend are required to be sharp, the corners can be 
coined to appear sharp. Intricate designs can be 
embossed or impressed into the metal with engraved 
rolls. Piercing of a continuous row of holes can be 
accomplished with special piercing rolls. 

Looking into the future of this industry, signs of an 
expanding field can already be seen. Thus, for example, 
metal is being used in increasing amounts for the outside 
of buildings. Also, itis conceivable that, sometime in the 
future, roll-forming machines may be made portable, 
making it possible to roll-form shapes to extend the 
entire length or height of a building, thus eliminating 
any cross-joints. 

Another field only slightly explored is the roll- 
forming of structural shapes from plate, instead of the 
hot roll shapes being used at present. Shapes thus formed 
are exceptionally well adapted for use in welded con- 
struction, as the rounded corners at the bends and the 
square edges present good conditions for welded joints. 
Small structural shapes, such as the very popular 
1 x 1 x }-in. angle, can be more economically made 
from flat strips than by hot rolling, as various gauges of 
material and edge dimensions can be produced on the 
same set of rolls. On these light-wall shapes, enough 
coining can be done in the roll-forming process to 
produce round corners at the edges, and also sharper 
corners at the outside of the bends. 

When product engineers become aware of the 
possibilities of cold roll forming, this industry can absorb 
a large percentage of the increased outputs of steel mills. 
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Measurement of the Temperature of a Fluid in Motion 


By R. EcaBerT. (From Bulletin Technique de la Suisse Romande, Vol. 81, No. 21-22, October 20, 1955, pp. 406-411, 
6 illustrations.) 


TuE determination of the temperature of a fluid in 
motion requires certain precautions. The thermometer 
exchanges heat with the fluid by conduction (and also, 
in some cases, by radiation) ; in addition, it exchanges 
heat with the walls by radiation and conduction. The 
measured temperature is the result of these various 
exchanges of heat. The accuracy of the temperature 
indication will be increased by reducing as much as 
possible the heat exchange with the walls, while ensuring 
that favourable conditions are obtained for heat exchange 
with the fluid 1>2>3, 

To reduce the error due to radiation at high tem- 
peratures, it is first necessary to decrease the difference 
in temperature between the fluid and the walls. This 
can be achieved by careful thermal insulation of the wall 
outer surfaces, or even by external heating of the walls. 
In addition, the thermometer can be surrounded by 
one or more reflecting shields, which assume tempera- 
tures between the thermometer temperature 7, and 
the wall temperature T,. An arrangement of this type 
was employed by King!. The hot junction of a thermo- 
couple is located at the end of a central tube, and the 
fluid flows freely between four screens arranged around 
the thermocouple. 

In the following, it will be assumed that the 
temperatures to be measured do not differ appreciably 
from ambient temperature, and that heat exchange 
between thermometer and walls can be neglected. 


INFLUENCE OF FLOW VELOCITY 


In the temperature measurements of a fluid in 
motion, it is necessary to make a distinction between 
“static”? and ‘“‘stagnation” temperatures. The 
“static”? or true temperature 7; [°K] is that which 
would be measured by a thermometer moving with the 
fluid. The ‘‘ stagnation ” temperature T, [°K] is that 
which the fluid would assume if it were compressed 
(dynamically) to zero flow velocity, without exchange of 
heat or work with the surroundings. Their difference is 
termed the “dynamic” temperature 47g and is 
defined as 


ATa = Ta — Ts = c2/(2cp) 


where c = flow velocity of the liquid [m/sec], and cp = 
specific heat of the fluid at constant pressure 
[kilojoules/kg°C]*. In the case of air, with cp = 
1000 kj/kg°C, 47g = 5° C for c = 100 m/sec, and 
45° C for c = 300 m/sec. 

The insertion of a thermometer disturbs the flow 
pattern of the fluid. A stagnation point is formed, with 
decreased flow velocities, ahead of the thermometer. 
Moreover, there is friction of the fluid on the thermo- 
meter walls. Both effects increase the temperature of 
the thermometer to a value higher than that of the 
static temperature of the fluid in motion. Generally, 
the measured temperature 7’ is a value between 7; and 
Tz. However, with high Prandtl numbers (Pr = v/a, 
where v = kinematic viscosity [m2/sec] and « = thermal 
diffusivity [m2/sec] of the fluid), for instance, for water 
at 20°C and Pr = 7, it may even exceed the stagnation 
temperature. 

The temperature of a gas of known composition in 
motion can be determined indirectly, without disturbing 
the flow, by means of pressure measurement and optical 
or electrical determination of density4. This method, 
however, lacks precision and requires complicated 
equipment, so that a simple thermometer is mostly used. 





*The Giorgi system of units is used in this article. Accordingly, 
specific heat has the dimensions 





kilojoules _ kg m*sec-? = = = m?_ 
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THE HEATING COEFFICIENT 


The “heating coefficient” (recovery factor) r of a 

thermometer is defined as 
r= (Tm — T;)/4Ta. 

The value of r depends on the type of thermometer 
used, its dimensions, position, and orientation relative 
to the direction of flow of the fluid, as well as the Mach 
number, the Reynolds number (degree of turbulence 
of the flow), and the Prandtl number of the fluid. It is 
essential to know the correct value of r for accurate 
temperature measurement of a fluid in motion, but the 
determination of this heating coefficient is difficult. 
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Fig. 1. Thermometer used by Hottel and Kalitinsky, with 
its calibration curves, 

Left: Heating cofficient r as a function of angle of yaw 8 
between direction of flow and thermometer axis, 
for c = 300, 270, 175, and 130 m sec. 

Right: — — r as a function of flow velocity c, 
or k 


A theoretical calculation of r was made by 
Pohlhausen5 in 1921 for the case of a plate type of 
thermometer in an incompressible fluid, taking account 
of the boundary layer in laminar flow. He found that 
r = /Pr, for Prandtl numbers less than 10, which is in 
good agreement with measurements by Eckert6. The 
calculation was extended to the cases of laminar com- 
pressible flow and turbulent incompressible flow by 
other investigators7>8>9>10, However, for thermometers 
of all other types, the heating coefficient has so far only 
been determined experimentally. 

The first attempts at measuring temperature in 
fluids flowing at supersonic velocities were made by 
Stodolal1, Bathol2, and Nusselt13, and gave dis- 
similar resuJts, with indicated values exceeding by more 
than 100° C in some cases the calculated static- 
temperature values. Miiller14 repeated these tests in 
1920 and found that, by using 
moist vapour in one test and 
dry vapour in another, it was 
possible to obtain systemati- 
cally the variations previously 
reported, the water deposited 
on the thermometer in the 
first test being therefore the 
modifying factor. 

Many measurements have 
been made by various in- 
vestigators for determining 
the heating coefficient of 
thermometers, the values 
obtained being between 0-65 
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, Fig. 2. Protective pocket for 


16mm DIA. mercury thermometer. 
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and 0-90 for thermocouples® 15.16 (depending on type, 
diameter of leads, etc.) and between 0-59 and 0-63 for 
ordinary mercury thermometers in a_ protective 
pocket!7.18, Endeavours were also made to develop 
special thermometers!>2>615,1651819 for fluids in 
motion. An example of one such thermometer, tried 
out by Hottel and Kalitinsky!1®, is shown in Fig. 1, 
together with its corresponding curves. The thermo- 
couple junction is situated at a position where flow 
velocity is low, latetal holes permitting the necessary 
flow of air. 


Test INSTALLATION AND EVALUATION PROCEDURE 


It was considered of interest to measure the heating 
coefficient r of a standard type of mercury thermometer 
inserted in a protective pocket, for air-flow velocities 
between 50 and 100 m/sec. 

The type of protective pocket used is shown in 
Fig. 2 and the test installation is illustrated in Fig. 3. 
The cooling unit was used in order to cool down to 
ambient temperature the air issuing from the blower. 
Let Tm, = temperature at inlet, 7,,, = temperature in 














measuring section, pg, = stagnation pressure at inlet, 
Apa, = dynamic pressure in measuring section = 
Pa, — Ps;, Where ps, = static pressure. 
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Fig. 3. Schematic layout of test installation. 


The air is accelerated from section (0) to section (1) 
(Fig. 3) in a nozzle of suitable aerodynamic shape, and 
it may be assumed that the compression is isentropic 
ahead of the Prandtl tube used for determining 4pq,. 
Consequently, 


Pasa as 
From the definition of r, it follows that 
Ta = Tmo ‘i (1 a r,)4Ta, as Tm, a (1 — r,)4Ta, 
where Tg = Tag — Ts = dynamic pressure at the 
corresponding positions (0) and (1). The flow velocity 


at the inlet is so low that it can be assumed that 4T, 


d = 
0, or Tm, = Ta. (It can be shown that the relative 


error thus introduced is about 0:25%, so that this 
simplification is acceptable.) Furthermore, with 
Y = peley, and (y — l)/y = 2, 
ATa,/Ta = (Ta = Ts;,)/Ta = 1 — (Ps,/Pa)” 

= 1 —[1 — (4pd,/pa)]” 


a ee ee. eee (“24 "4 ok 
Pa 2y Pa 


so that 47q,/Ta = n (4pa,/Pa) {1 + 4pa,/(Pa2y)} 





and, as le os: Tm, = 4Tm = a ~ r1) ATa,; 
4Tm x Da 1 Apa, 
es eo oe to 
Ta : oe 1 Apd, 2y Pa 


This equation enables ri to be calculated from 
measured values (y being a known function of T;). pg 
was equal to the atmospheric pressure; 4pg, was 
measured with a Prandtl tube, located immediately 
ahead of the test thermometer. During the tests, this 
Prandtl tube was drawn up close to the duct wall, to 
avoid disturbing the flow around the thermometer. 
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After the measurement of T,,,,, the Prandtl tube was 
placed in position for determining 4pg,, which wa 
measured with an error definitely less than +2%. 

As the temperature distribution at the inlet section 
was not uniform, it was decided to measure the tem. 
perature at the inlet by means of seven carefully 
calibrated thermometers distributed over this section 
The mean Jy», value obtained was used for the 
subsequent evaluations. 

The protective pocket of the test thermometer 
(Fig. 2) was designed with a copper end-piece and 3 
middle section of porcelain, which reduced hea 
exchange through conduction between the thermometer 
and the walls. The thermometer was immersed in oj] 
(the oil level not quite reaching up to the porcelain) and 
lagged with asbestos around the porcelain section to 
avoid heat exchange through convection. The blower 
was operated for at least one hour before taking the first 
measurement and then run for another half-hour before 
the second measurement. Good agreement between 
these two measurements indicated that steady-state 
conditions were reached. 

The magnitude of the effect on the thermometer 
reading due to the exchange of heat between thermo- 
meter and walls was assessed theoretically, taking 
account of the heat-transmission coefficient of the 
copper portion of the protective pocket (diameter 
d = 0-016 m), the coefficient of heat transfer U of the 
air, and Péclet’s number (Pe = cd/«), so as to obtain 
the heat exchange due to radiation and conduction, 
It was found that the effect did not exceed 2% of (1 —r ) 
and therefore could safely be neglected. 


RESULTS OF TESTS 


The measured values were evaluated by statistical 
methods. It was found that, in the range of velocities 
considered, the heating coefficient can be regarded as 
independent of the flow velocity. In this manner, a 
weighted mean was obtained for the heating coefficient r 
of a mercury thermometer, i.e., r = 0-60 (within the 
limits +0-04 and —0-03). 

The tests were made with Mach numbers varying 
from 0-12 to 0-30 and Reynolds numbers from 40,000 to 
100,000 (referred to the diameter of the protective 
pocket). These Reynolds numbers indicate that the 
boundary layer areund the protective pocket was still in 
a laminar condition. The possibility of carrying out 
further tests with higher degrees of turbulence, i.e., at 
higher Reynolds numbers, obtainable by fitting wire 
gauze at the duct inlet, is now being considered. 
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Explosive-Action Circuit-Breakers 


By E. Marx. 


(From Elektrotechnische Zeitschrift (ETZ), Vol. 76, No. 21, November 1, 1955, pp. 765-769, 


5 illustrations.) 


EXTREMELY rapid breaking of circuits can be important 
when the dynamic or thermal effects of short-circuit 
currents become difficult to control ; otherwise, severe 
damage to valuable equipment, as well as disturbances 
in large networks, may occur. 

Direct-current quick-acting switchgear is particularly 
employed in high-power d.c. installations fed from 
three-phase networks. Short-circuit currents can reach 
much higher values in d.c. networks than in a.c. net- 
works, because in d.c. circuits only the ohmic resistances 
are effective. Moreover, in large d.c. plants many 
generators are often connected in parallel, so that the 
ratio of the short-circuit current of the entire plant to 
the nominal current in each unit can assume extremely 
high values. 

Suitably designed quick-acting switchgear is thus 
required to operate both in the case of excessive increases 
in current above the nominal value and in the case of 
reverse currents. Switches with an explosive release 
action will in all cases prevent the short-circuit current 
fromreaching its peak value,as the steepness of the current 
rise is limited by the self-inductance of the short-circuit. 
For instance, if a short-circuit current is limited to 
one-third of the maximum value otherwise occurring, 
only one-ninth of the dynamic effect and a very small 
fraction of the thermal effect will be produced, resulting 
only in a slight burning of the contact members of the 
quick-acting circuit-breakers. 

Explosive-action switches of the types described in 
the following are also suitable, in principle, for single- 
phase and three-phase alternating currents and serve 
to switch out alternating currents, irrespective of the 
current passing through zero value, avoiding dangerous 
overvoltages. 


MECHANICAL FEATURES OF EXPLOSIVE-ACTION CIRCUIT- 
BREAKERS 


Tests using explosive charges for circuit-breaking 
purposes were undertaken some years ago, but the first 
successful results were achieved by the arrangements 
described in the following. These enable the time 
required for breaking to be reduced to 10% of the best 
values previously obtained. 
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Fig. 1. Schematic arrangement of circuit-breaker with 
explosive release action. 


An arrangement which can be used in practice is 
shown in Fig. 1. The busbars (1) are in contact with 
a rotatable member (3) mounted on a torsion bar (2). 
The torsion bar is used because, owing to its low 
moment of inertia, it requires only small forces for its 
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acceleration. To cope with large nominal currents, the 
busbars (1) and the main contact member (3) should 
be adequately dimensioned, and a number of spring- 
loaded intermediate contacts is included in the arrange- 
ment, so as to obtain minimum inertia. The torsion 
bar (2), tensioned by a motor, attempts to rotate the 
main contact (3) in a clockwise direction, but equilibrium 
is maintained by the pull of the rod (4) (which contains 
a suitable detonator (5)), acting on the lever (6). The 
detonator with the rod portion surrounding it can 
be exploded in approximately 0-02 millisec, releasing 
the lever (6), thus initiating the circuit-breaking move- 
ment. The force with which the lever (6) acts on the 
rod (4) in the closed-contact condition is of the order of 
5 tons. A force of this magnitude could hardly be 
released in such a short time interval by any means 
other than an explosion. Moreover, the arrangement 
is such that the forces occurring during the explosion 
contribute to the acceleration of the lever (6). In 
addition to the explosive-action system, the circuit- 
breaker also contains a mechanically operated release, 
which permits the circuit-breaking operation to take 
place in 3 to 4 millisec after the electrical impulse is 
imparted. Both systems are designed so that they may 
be operated separately. The mechanical release can 
be employed, therefore, for any normal circuit-breaking 
required. 

Protection against flying metal is provided by the 
container (7), above which is a cylinder (8) with a 
piston (9), moved upwards very rapidly as a result of 
the pressure occurring through the explosicn in the 
container. The piston expels the air from the upper 
part of the cylinder and thus produces a jet of high- 
pressure air which is available for circuit-breaking with 
very high currents and high voltages. It may be 
noted, however, that it has not yet been found necessary 
to use this air blast in the d.c. quick-acting circuit- 
breekers so far developed. 

A secondary contact (10) is opened approximately 
0-3 millisec after the main contact (3). This secondary 
contact is pressed against two rod-shaped contact 
members (11) by a spring (not shown in Fig. 1, and 
supported on one of the intermediate contacts of the 
busbars). When the torsion bar rotates, it releases 
this spring and thus initiates the downward motion of 
the secondary contact (10). The components in this 
part of the system are also made as light as possible. 


ELECTRICAL FEATURES 


Fig. 1 shows that, when clockwise rotation of the 
main contact (3) occurs, the main current path is 
interrupted and the entire current has to pass through 
the conductive members (10) and (11). This secondary 
path should have only a low inductance, to avoid any 
appreciable sparking when the main contact is dis- 
connected, and to ensure that the flow of current is 
diverted very rapidly through the secondary contact. 
The time lag between the disconnection of the main 
contact and the secondary contact is important. The 
origins of the arcs produced by the opening of the 
secondary contact should move away very quickly, and 
a very rapid rise in voltage should be generated at the 
positions of the arcs. The conditions enabling such a 
rapid increase in arc voltage are obtained as follows :— 

The arc is entirely situated in narrow gaps through- 
out the duration of its occurrence. The major portion 
of the magnetic deflecting field passes through iron, 
with as short a path as possible ; the magnetic deflection 
acts at any instant only on portions of the arc which are 
subjected to different conditions. The air mcvement 
in the region of the arc is controlled as required. By 
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suitable arrangement of these conditions, it is possible 
to obtain high velocities for the various portions of the 
arc, high values of arc voltage per centimetre length, 
and considerable arc lengths within a narrow space, 
while avoiding secondary ignition between the arc 
paths or between parts of the arcs and the electrodes. 

Disconnection of the contact members has been 
the subject of particularly careful experimental study, 
in order to determine the limiting current values at 
various positions of the secondary contact, and the 
most suitable shapes and materials to be used. It is 
especially important that the points of disconnection of 
the secondary contact should also be situated in a 
region of high magnetic field strength. Moreover, 
although the arc voltage should rise very rapidly, it 
should not exceed the breakdown strength of the 
installation. 
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in a d.c. circuit-breaking operation. 


The schematic diagram in Fig. 2 shows the curves 
of voltage and current variations which would occur in 
the “ideal” case of a d.c. circuit-breaking operation. 
Short-circuit occurs at the instant 11, the release device 
responds at f2, and disconnection occurs at 13. 
Immediately afterwards there should be a steep rise in 
voltage up to 75, when a maximum value Ez is obtained 
for the arc voltage, which should then remain fairly 
constant. At t6, the current becomes zero, and the 
voltage across the circuit-breaking path becomes equal 
to the d.c. line voltage. In Fig. 2 it is assumed that 
the value of Ey is twice as great as that of the line 
voltage E. Without disconnection the current would 
follow the ascending curve 7, but owing to the breaking 
operation it follows the curve 7’. Disregarding the 
ohmic resistance of the circuit, it can be seen that the 
maximum value of 7’ is reached at the instant t4, when 
the arc voltage is just equal to the line voltage. After 
this instant, the arc voltage should remain constant, 
while the current falls off along a straight line, the 
steepness of the drop depending on the difference 
between arc voltage and line voltage. The time 
interval between t2 and fq is the critical period, but it 
is also important that the arc voltage, as long as the 
arc exists, should not fall below the line voltage ; 
otherwise, the arc will not be extinguished. 

Tests were carried out with a quick-acting circuit- 
breaker of this design, in which the current was 
generated with an ignitron rectifier system connected 
to a 3-MVA three-phase transformer, the time constant 
of the test circuit being about 15 millisec. The 
maximum voltage value of the test equipment was 
800 V, with a maximum possible current of approxi- 
mately 12,000 A, and oscillograms showed that the 
time from the occurrence of the releasing impulse up to 
the peak value of current was approximately 1-2 millisec. 

Circuit-breakers of this type have now been built 
for 5000 A nominal current and 1000 V nominal voltage. 
The housing is produced as a casting of considerable 
mechanical strength. The apparatus has an overall 
height of about 38 in., and it is therefore a small and 
compact design. As the arc is only of short duration, 
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the amount of wear on insulating materials and contacts 
is slight, so that many short-circuit breaking operations 
can be carried out without contact replacement. In 
the version used in practice, the device is combined with 
an isolating switch. After this switch has been cut, 
the detonator is replaced automatically, so that the 
apparatus can be put into service again very quickly, 


EXPLOSIVE CUT-OUT WITH ARC-EXTINCTION SYSTEM 

Instead of quick-acting circuit-breakers with explo- 
sive release action, it is also possible to obtain direct 
disconnection of a current-carrying conductor by means 
of an explosive charge. Breaking times are then 
reduced even further, and overall construction is 
simplified. On the other hand, however, it is necessary 
to reckon with greater expenditure for the parts to be 
replaced after each explosion. 

The protective container and the electrodes carrying 
the detonator can be designed in such a way that the arc 
resulting from the breaking of heavy currents is quenched 
by the gases generated in the explosion. Also, a cut- 
out in parallel with the detonator can be incorporated, 
so that the detonator will take the place of the torsion 
bar (2) and the main contact member (3) in a simplified 
version of the arrangement shown in Fig. 1. Further- 
more, a fuse wire can be arranged parallel with the 
detonator, as shown in Fig. 3, which shows a particularly 
simple construction, in which (1) is the conductor and 
(2) the contact members. This cut-out can be used 
for circuit-breaking where either over-currents or 
reverse currents occur. The bridge (3) contains the 
detonator (2). When this has been explcded, the main 
current is diverted to the secondary path through the 
fuse wire (5) via the conductors (4). When the fuse 
blows, the arc produced is able to increase its length 
very rapidly and is thus extinguished. After a breaking 
operation, the entire central portion of the equipment is 
removed and is replaced by a new component with a 
detonator and fuse wire. The apparatus can be designed 
so that this replacement is automatic. 
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Fig. 3. Schematic diagram of an explosive cut-out with a 
fuse wire connected in parallel. 


For very large nominal currents, several detonators 
can be connected in parallel and electrically fired 
simultaneously. The fuse wire (5) should be chosen of 
sufficient thickness to take its normal fraction of the 
nominal current and should be strong enough to avoid 
accidental mechanical damage, while on the other hand 
it should be able to blow with a very low value of 
continuous current, but only after complete disruption 
of the main current path. 

In this arrangement, the arc voltage should also rise 
very rapidly and should not exceed a certain maximum 
value. Moreover, it should not fall below the line 
voltage before the arc is extinguished. The fuse wire 
permits operation with considerably steeper voltage 
rises than with the arrangement shown in Fig. 1, since 
in this design there are no mechanical contact members 
with possibilities of re-ignition. Tests have confirmed 
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that, with this equipment, no such re-ignition need be 
feared, even with the very high voltages which may 
occur soon after detonation, provided that no arcs are 
produced in the main current path. 

Detonation of the explosive takes approximately 
0:02 millisec. This is followed by the destruction of the 
fuse wire, occurring in less than 0-2 millisec with 
heavy currents. The peak value of the voltage surge 
following the sudden generation of the arc depends on 
the material, cross-section, length, and arrangement of 
the fuse wire (or wires). If, after destruction of the 
fuse wire, the arc develops under closely controlled 
conditions, its voltage will be much lower than the 
ignition peak. Extensive tests have shown that the 


time elapsing, from the triggering impulse until the arc 
reaches the line voltage (instant of maximum current), 
is about 0:2 to 0-3 millisec, i.e., only a fraction of the 
time obtained with the explosive- -action switchgear. 
The circuit-breaker can also be connected in series with 
any normal switching device, so that switching opera- 
tions may be performed without affecting the detonator 
and fuse wire of the equipment. 

Both types of arrangement described above have 
their applications, and the choice of one or the other 
depends on the requirements of each case. Explosive 
charges are employed in many other technical appli- 
cations and will undoubtedly be of considerable 
importance in electrical circuit-breaking operations. 
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The Gloss Point of Glazes 


By R. W. P. DE VRIEs. 


(From Philips Technical Review, Vol. 17, No. 5, November 1955, pp. 153-157, 


7 illustrations.) 
The conventional visual determination of the gloss point of a number of glazes prepared and tested in the 
laboratory was found to produce widely varying results. For this reason, the objective method of 
determining the gloss point described in this article was developed. 


In glass working, just as in metal working, specific 
temperatures should be strictly adhered to, in order 
that the glass will have the physical properties required. 
To characterize the type of glass in many applications, 
therefore, not only are the coefficient of expansion and 
certain other important properties indicated, but also 
the temperature at which the viscosity possesses the 
specific values required for the various phases of 
manufacture. 

Apart from the glasses used for blowing and working 
into bulbs, tubes, etc., there is another group, about 
which much less is known, i.e., the glazes and enamels 
for coating ceramics, glass, and metals. The object 
may be to form a joint or to provide a protective or 
decorative finish. The coating is effected by applying 
to the object a thin layer of a suspension of finely 
ground glaze in water. The layer is dried, and the 
remaining grainy coating is fired in a furnace until 
fusion takes place. As soon as the object reaches a 
certain temperature during the firing process, the 
surface undergoes a fairly sudden transition from dull 
to bright. This temperature is termed the gloss point. 

For the comparison of glazes, the viscosity curve is 
of little use. In the first place, the phenomenon in 
question, i.e., the smoothing out of the surface, is not 
a unique function of viscosity. Surface tension also 
has an effect and, in addition, the time factor plays a 
part. In the second place, the viscosity values of glaze 
glasses at the temperatures of firing are relatively low, 
and for this reason they are more difficult to determine. 

The appropriate method, therefore, is to ascertain 
directly the gloss point of the glaze from a firing test. 
This can be done during firing by observing the glaze 
through a viewing port in the furnace wall and by 
noting the temperature at which the surface of the 
glaze is seen to become reflective by the light radiated 
from the walls inside the furnace, or (at temperatures 
below 700° C) by the light from an incandescent lamp. 

When visually determining the gloss point in this 
way, it was found that there was sometimes an un- 
accountable scatter in the results. To trace the cause, 
an arrangement was set up for ascertaining more 
objectively the gloss point. The basic layout is shown 
diagrammatically in Fig. 1. A sample of the glaze G 
is placed on a slide on a chrome-iron block M and is 
heated in a small furnace O. By means of a small 
incandescent lamp F, a lens Li, and a mirror Sj, a 
beam of light is directed onto the sample through an 
opening W, in the furnace; the light reflected from 
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the sample emerges through a second opening W2 and 
is directed onto a photoelectric cell P, via a mirror S2 
and a lens L2. Initially, the light reflects diffusely, 
and the photoelectric cell therefore receives only a 
faint gleam. However, as soon as the gloss point is 
reached, the sample reflects almost as a mirror surface. 
The configuration of source, sample, and photoelectric 
cell is so chosen that the reflected beam of light falls 
onto the cell, which therefore now indicates a much 
higher luminous intensity. If the furnace temperature 
is gradually raised and the photoelectric current is 
plotted as a function of the temperature on an X-Y 
recorder, the resulting curve will show a sharp upward 
step when the gloss point is reached. 

The measuring procedure is subject to a number of 
difficulties. The luminous intensity of the light source 
may vary during the recording of a curve. These 
variations are compensated by allowing a direct beam 
of light from the source F to fall onto a second, similar 
photoelectric cell Po and recording the ratio of the two 
photoelectric currents (reflected light/direct light) on 
the X-Y recorder. A more serious difficulty is the 
radiation from the furnace, which causes heating of the 
photoelectric cells. To minimize this effect, a type of 
selenium cell with a small temperature effect is used, 
and the cells are positioned lower than the furnace by 
deflecting the path of the light, as shown in Fig. 1. 











' ' 


Fig. 1. Basic layout for the objective determination of 
gloss point. 
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Moreover, the turnace 1s so constructed that it operates 
with a minimum of power, and its radiation is therefore 
kept to a minimum. The slide carrying the glaze 
sample must contribute as little reflected light as 
possible. At temperatures above about 600° C, the 
measurement inevitably becomes unreliable, owing to the 
amount of light radiated by the slide and the inner walls 
of the furnace. This effect can be avoided by using an 
intermittent light source and measuring only the 
synchronously varying part of the light received by 
the photoelectric cell; at present, however, tests have 
not gone beyond 600° C. It is, of course, important 
for the temperature of the sample at every instant to be 
defined and known with sufficient accuracy. This is 
not easy to realize, as a considerable loss of heat occurs 
through the opening near the sample, and it is conse- 
quently difficult to obtain a zone around the sample of 
sufficiently uniform temperature. Again, while the 
temperature is being raised, the sample temperature 
may wholly or in part lag a little behind that at the 
point of measurement (the location of the thermo- 
element used). In view of the importance of the rate 
of heating, it is necessary to use a standardized heating 
curve to arrive at reproducible results. This is best 
done by automatic programme control of the furnace. 
Finally, the preparation of the sample should also be 
standardized, since variations in grain size, grain 
distribution, and packing can influence the measure- 
ments. So much attention is normally paid to the 
latter factors, which are naturally of equal importance 
in the visual determination of the gloss point, that the 
cause of the scatter in results mentioned above must be 
sought elsewhere. The explanation of this scatter soon 
became apparent from the curves recorded with the 
apparatus described. 

The curve in Fig. 2 was obtained for a jointing glaze. 
With its curious dip at the beginning of fusion, i.e., 
just below the gloss point, it was found very readily 
reproducible. Because of this reproducibility, it was 
possible to break off the firing of different samples at 
various points in the critical temperature range, in order 
to ascertain what appearance of the glaze surface 
corresponded to the various points on the curve. 
Photographs of such samples, corresponding to points 
I to V in Fig. 2, show that at point J the sintering had 
only just started (the grains can no longer be blown 
from the slide). At point JV the surface had not yet 
become fully bright, whereas at point V the gloss point 
had evidently been well exceeded. The visually 
determined gloss point was found to lie at point G; 
with this glaze the visual determinations were fairly 
consistent. 

Comparing samples J and JJ under the microscope, 
it was found that at point JJ of the curve the grains 
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Fig. 2. Recorded gloss curve for a jointing glaze, with the 
ratio J/], of specularly reflected light to incident light 
plotted as a function of temperature. 
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were just becoming rounded off at the beginning of 
fusion (grains sticking together), whereas this had not 
yet started at point J. The dip at point JJ can now be 
explained by the fact that, after entering a grain, the 
light has to travel further in the glaze before leaving it 
again, as the result of scatter. Owing to absorption in 
the glaze, it will have become attenuated, so that the 
measured reflection, which is still diffuse, is somewhat 
reduced. 

Fig. 3 shows the much more complicated curve 
plotted for an experimental glaze consisting mainly 
of boron oxide (10%) and lead oxide (85%). Here, 
too, the dip is obtained just before fusion. The other 
large fluctuations in the reflection from the sample can 
be related to the physico-chemical behaviour, as 
follows :—After the glaze has fused to a glossy layer, it 
begins, at a somewhat higher temperature, to deglaze 
(crystallize) and therefore to re-assume a dull appearance. 
When the temperature is raised still higher, the minute 
crystals formed either fuse again or dissolve in the 
residual glass mass. A moment later, the mass deglazes 
once more, after which final and real fusion takes place. 
It is hardly surprising that this chain of events gives 
conflicting results in the visual determination of the 
gloss point. An observer who conscientiously records 
the very first signs of brightening has the best chance 
of arriving at a reproducible result, but the mere re- 
producibility of this particular result is of little conse- 
quence; the important thing is to recognize the 
deglazing effects, since it is upon these that the glaze 
will have to be rejected for most applications. 


| 
v4 


MeN 


| 
| 
| 
0 100 200 300 400 500 600 
TEMPERATURE, °C 
Fig. 3. Recorded gloss curve for an experimental glaze, 
with a heating rate of 2° C per minute. 

In addition, the curve in Fig. 3, which was based on 
a heating rate of 2° C per minute, was found to be 
readily reproducible, since, although it was displaced 
as a whole towards somewhat higher temperatures 
when the heating rate was increased, no appreciable 
changes in its features were noted. It was therefore 
again possible to break off the firing process at certain 
points on the curve, in order to confirm the deglazing 
effects by means of X-ray diffraction analysis. Analyses 
were carried out for points JV, V, and VJ on this curve. 
For point JV only a glass phase was found (no sharp 
diffraction lines); for point V the preparation was 
found to have, in addition to the glass phase, a crystal- 
line phase of 8-Pb4B207 ; in point VJ this crystalline 
phase had disappeared, and in its place were identified 
crystals of «-PbB204. In this way confirmation was 
found for the deglazing as such, and for the difference 
between the two deglazing processes. 

As the foregoing shows, the objective determination 
of the gloss point can be a valuable means of investi- 
gating and eventually, perhaps, of mastering the 
composite physico-chemical processes taking place 
during the firing of glaze powders. 
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The Properties and Applications of Silicones 


By D.C. R. MILLER. (From The Engineering Fournal, Vol. 38, No. 10, October 1955, pp. 1339-1349, 12 illustrations.) 


In the twelve years since their first commercial production, the use of silicones has spread into almost 
every field of engineering. The following survey should provide something of interest to every engineer, 
irrespective of his particular field. 
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THE term “ silicone ” has come to be applied to all the 
polymers based on alternate silicon and oxygen atoms, 
or siloxane linkages, with organic groups attached 
through carbon to the silicon. The siloxane structure, 
which is responsible for the durability, oxidation resis- 
tance, and chemical inertness of glass and quartz, is what 
imparts to the silicones their remarkable properties. 
An even broader use of the term “ silicone ” may 
be expected in years to come to cover silicon-carbon, 
silicon-nitrogen, or other linkages replacing the siloxane 
bonds in whole or in part. By varying their molecular 
arrangement, composition, and degree of cross-linking, 
these silicon-containing polymers can be made as fluids, 
rubbers, or resins in an immense variety of types. 


THE SILICONES AS FLUIDS 
Methyl Silicone Fluids :— 
The silicone fluids in commonest use at present are 
the methyl silicones, usually depicted as straight-chain 
polymers based on a siloxane backbone with two methyl 
groups attached to each silicon atom, and chain lengths 
from two to many hundreds or even thousands ;_ they 
give fluids varying in viscosity from that of water to 
that of asphalt. These methy] silicone fluids are about 
60°, inorganic and thus exhibit many of the properties 
of their quartz parentage and of the family in general. 

Excluding the volatile low polymers of the series, 
the methyl silicone fluids are inert, heat-stable, non- 
oxidizing, and non-volatile. They have low freezing 
and high boiling points, and change viscosity extremely 
little with temperature or under shearing conditions. 
They are soluble in most aromatic and chlorinated 
hydrocarbons, but are incompatible with most organic 
polymers. They have extremely low surface tensions 
and a correspondingly great affinity for wetting metal 
and glass surfaces. They are highly water-repellent, 
have excellent dielectric properties, and have much 
greater compressibility than organic fluids. On one or 
several of these properties depend their multitudinous 
uses. 

Typical medium-viscosity fluids have freezing-points 
around —55° C, boiling-points over 250° C, and a 
volatility of less than 2°, after 48 hours of heating at 
200 C. Their glass-like non-volatility is 
further shown by the fact that they may be 
heated to 150° C for 12 months with a weight 
loss of only 0:5°%,. A typical heavy mineral 
oil would show a 15°, weight loss after one 
month. 

These fluids show less change in viscosity | 
with temperature than any others. Compared 
with a typical S.A.E. 30 motor oil, which 
increases from 6:6 centistokes at 120° C to 
70,000 centistokes at —25° C, a methyl silicone 
fluid, having the same room-temperature 
viscosity as the petroleum oil, increases only 
from 75 centistokes at 120° C to 1300 at 

25°C. 
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Fig. 1. Comparative compressibility of silicone 
and organic fluids. 
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This behaviour is thought to result from the fact 
that individual molecules of the fluid are not straight 
chains but are helical, with 6 or 7 silicon atoms per turn. 
On heating, thermal agitation increases the molecular 
spacing, thus tending to reduce viscosity ; however, the 
coiled molecules lengthen and thereby exert an opposing 
effect. 

The lubricating properties of these fluids, while 
satisfactory for many conditions of loading and com- 
binations of bearing metals, are poor under extreme 
pressures and with sliding ferrous surfaces. This is 
believed to be related to the helical form of the molecules, 
which permits the silicone film to be easily displaced. 
This helical form also makes it easy to visualize why the 
methy] silicone fluids are so compressible. 

Fig. 1 shows the comparison in compressibility 
between a range of methyl silicone fluids and a typical 
mineral oil. Ag 15,000 psi the organic oil is compressed 
4:7% by volume, and the methyl silicone fluids from 
7°8 to 10-4%, the lower-viscosity polymers having the 
highest compressibility. The centre line shows values 
achieved for a medium-viscosity silicone fluid specially 
developed for maximum compressibility. 

The flat temperature-viscosity slopes of the methyl 
silicone fluids and their resistance to shear breakdown 
have led to their widespread use in overload relays, 
accelerometers and _ recorders, torsional vibraticn 
dampers for internal combustion engine crankshafts, 
dashpots, and shock absorbers. 

Because they are heat-stable, oxidation-resistant, 

and non-volatile, as well as incompatible with most 
organic polymers, they are ideal release agents for many 
types of moulding operations. They do not decompose 
or carbonize when applied to hot moulds, and so reduce 
mould maintenance and improve surface finish. For 
this purpose they are used neat, or as water-dilutable 
emulsions, as_ grease-like compounds, or solvent 
dispersions. Their low surface tension makes them 
effective in concentrations as low as 0:25%,. 

In the rubberindustry their use has become universal 
for tyres, heels, soles, floor tiles, and mechanical goods. 
In the plastics industry they are used to release all types 
of mouldings—polystyrene, melamine, phenolic, poly- 
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ester, and epoxy resins. In the plywood industry they 
prevent build-up of adhesive on platens and cauls and 
are used to lubricate edge-gluer chains and saws. In 
the food industry they facilitate heat-sealing operations 
on all types of film wrapping materials and prevent 
build-up and adhesion of foods to cooking coils, tanks, 
and kettles. In the metal-casting field they improve 
release of zinc and aluminium die-castings, zinc and 
silver ingots, and brass ingots poured in cast-iron moulds. 

Silicone release agents have contributed towards 
making the shell-casting process practicable by permit- 
ting the consistent clean, easy release of the sand-resin 
shells from automatic shell-moulding machines. Pro- 
duction of parts to close tolerances is possible, because 
of minimum build-up on the metal patterns. 

Their properties of compressibility are already being 
utilized in liquid spring devices involving high-force, 
short-stroke applications, such as aircraft landing gear 
and dies for forming and punching sheet metal. Such 
units make possible great savings in weight and space. 
Liquid springs have the further advantage of being 
able to operate at high speeds without resonant 
frequencies. 

The properties of inertness, non-compatibility, non- 
volatility, and water-repellence are now being utilized 
in most furniture and automobile polishes, which have 
a high gloss and provide a weather-resistant and non- 
staining surface. The same properties are being used 
in various cosmetic preparations, such as hand creams, 
ointment bases, and burn unguents. Their excellent 
dielectric properties, unchanged over a wide frequency 
range, make them useful as liquid dielectrics for con- 
densers, capacitors, and small transformers designed for 
maximum reliability over a wide temperature range. 

These silicone fluids, when combined with inorganic 
fillers, can be made into grease-like compounds with 
many useful properties. One such material is used as a 
non-melting, non-drying, moisture-proof dielectric 
seal for ignition and electrical systems, and as a lubricant 
and preservative for automotive rubber parts. Another 
similar silicone compound is used as a valve and pump- 
packing lubricant in systems handling hot water, steam, 
many dilute and concentrated acids and alkalis, and 
many corrosive gases, over a temperature range from 
—40° to 250° C. 

Yetanother methy] silicone compound is an extremely 
active and versatile defoaming agent for the majority of 
aqueous and non-aqueous foamers. It is equally 
effective in oils, asphalts, varnish cooking, rubber 
latices, detergents, jam, tallow, and glue—usually in 
concentrations of less than 40 parts per million. This 
compound is also supplied as an edible emulsion and as 
an aerosol spray. Its efficacy is thought to be related to 
the combination of low surface tension and incom- 
patibility effects at the gas-liquid interface of the foam. 
The same properties make the fluids useful as paint 
additives, to reduce pigment floating and “ silking,” 
to improve flow-out, and to impart mar-resistance. 


Methyl-Phenyl Silicone Fluids :— 


In the methyl-phenyl fluids, phenyl radicals are 
partially substituted for methyl, to give methyl-phenyl 
silicones with varying proportions of methyl to phenyl. 
These fluids become progressively more heat-stable as the 
amount of phenyl is increased, and exhibit better lubri- 
cating properties and greater compatibility with 
organic substances. 

These materials are used as extreme-range lubricating 
oils and as heat-transfer media in heat treating and high- 
temperature baths. The medium-methyl phenyl fluid 
may be heated to 200° C for 12 months with a weight 
loss of only 14-6%. 

By combining suitable fluids of this type with lithium 
soaps and thickening agents, such as carbon black, 
silicone greases may be made which will operate within 
the range of —100° F to 500° F, or higher in intermittent 
service. These greases are very satisfactory for ball- 
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and roller-bearing lubrication for high- or low-tempera- 
ture service. Their oxidation resistance makes possible 
permanent lubrication at normal temperature. 

Under identical conditions the silicone grease may be 
expected to have ten times or more the life of organic 
greases. These greases are used in various meters and 
instruments exposed to extremely low temperatures, 
and in electric-motor and fan bearings, textile driers, 
oven conveyors, kiln-car bearings, and similar extreme 
services. Savings in maintenance cost and downtime 
justify their much higher cost. 


Other Silicone Fluids :— 


Much effort has recently been expended in producing 
silicone fluids with better lubricating properties in 
sliding friction between ferrous surfaces. The aircraft 
gas turbines now being designed for even modest super- 
sonic speeds need a lubricant with an operating range 
of —65 to 800° F. Silicone fluids with halogenated 
organic groups give promise of having the necessary 
lubricating properties. It is unlikely that such an 
operating span as this will ever be approached by non- 
silicone lubricants. 

Considerable work has also been done towards 
developing a non-inflammable aircraft hydraulic fluid 
by blending a methyl silicone with a halocarbon oil. 
This product appears to have better lubricating 
properties in hydraulic systems than standard mineral 
oils ; it will operate for hundreds of hours at 500° F, 
and does not swell organic rubber seals. 

Methyl and phenyl! radicals, alone, in combination, 
or modified, are those mainly used in the commercial 
silicone fluids to-day. When larger organic groups are 
used the resultant fluids suffer reduced heat stability and 
lose more and more of the special properties deriving 
from the central siloxane structure. Nevertheless, at 
normal indoor or outdoor temperatures, their resistance 
to weathering and sunlight and their durability may 
still be far superior to those of organic polymers. 
These materials may well find uses as water-repellents. 

Silicone fluids, having reactive organic radicals such 
as hydrogen, allyl, vinyl, or many others, may be 
prepared and have interesting and useful properties. 
As these are converted to resins by application of heat 
or exposure to air, they will be covered under resins, as 
also will the reactive water-dispersible types. 


THE SILICONES AS RUBBERS 
Silicone Gums :— 


When the chain length of the methyl silicone fluids 
is sufficiently lengthened, they become elastomeric gums, 
which may be compounded with inorganic fillers and 
caused to cross-link by heating with a “ vulcanizing ” 
agent to form a whole new class of materials, the 
silicone rubbers. Because of the close resemblance 
between the silicone gums and the silicone fluids the 
resulting silicone rubbers possess many of the same 
properties, i.e., they are unaffected by extremes of 
temperature, weathering, and attack by most chemicals ; 
they are water-repellent ; and they have good dielectric 
properties. They look and feel like organic rubbers but 
retain their rubbery properties up to 600° F. 

The silicone gums may be varied in molecular 
weight and composition, just like the fluids. The gums 
with lower molecular weight are used for compounding 
into putties or pastes, with or without vulcanizing 
agents. One such non-vulcanizing form is ‘‘ bouncing 
putty,”’ which may be regarded as a bridge between the 
fluids and the rubbers. It has the anomalous properties 
of flowing like a viscous liquid, bouncing like rubber, and 
shattering like a brittle solid at a sharp blow. 

Other types of paste may be made in various degrees 
of fluidity for different methods of application—knife- 
coating, vacuum-impregnating, dip-coating, or caulking. 
These may be converted to rubbers without significant 
shrinkage by heating, since they contain no solvent. 
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No latex forms are yet available, but the coatings can be 
applied from solvent dispersions. 

A recent important advance has been the develop- 
ment of room-temperature vulcanizing pastes. These 
are supplied as two components which, when mixed 
together in equal amounts, will cure at room temperature 

overnight to silicone rubbers. 

When gums of higher molecular weight are used and 
compounded with fillers, vulcanizing agent, and 
possibly other additives, crude silicone rubbers are 
produced, analogous with organic rubber crepes. The 
most generally used gums are methy! silicone polymers. 
These yield rubbers with brittle points down to —80° F. 
Where brittle points down to —130° F are needed, 
methyl-phenyl gums are used. Special gums are also 
available for producing low-shrinkage stocks, and low 
compression set. 

The vulcanizing agents normally used for silicone 
rubbers are strong organic peroxides, such as benzoyl 
peroxide. These materials decompose when heated, 
liberating free oxygen, which reacts with the methyl 
groups on adjacent polymer chains. Cross-links are 
formed at these points and the rubber-like quality 
quickly develops. 

There has recently been developed a vinyl-modified 
methyl silicone gum which is compatible with many 
organic rubbers and can be co-vulcanized with them, 
using the conventional sulphur and sulphur-containing 
vulcanizing agents. This new polymer is heat-stable 
up to 200° C and, when blended with natural gum 
rubber, butyl, or neoprene, will improve heat stability, 
resistance to weathering, corona and ozone, and improve 
low-temperature flexibility. 


Silicone Rubbers :— 


By the proper choice of the quantity, quality, and 
combination of fillers, vulcanizing agents, and gums, 
the properties of silicone rubbers can be varied widely. 
When certain properties are required to the maximum 
extent it is necessary to compromise on other properties. 

he various grades of fine silica commercially 
available are the most effective reinforcing fillers, and 
of these fumed silica (silica soot) is outstanding. Other 
inorganic fillers, such as calcium carbonate, iron oxide, 
titanium dioxide, and zirconium silicate, may be added, 
depending on the properties desired, colour, and type of 
fabrication. Mercuric and cadmium oxides may be 
used as compression-set additives. 

Probably the most important property of silicone 
rubbers is their resistance to heat-ageing, inasmuch as 
these materials can remain in good condition after 
30 weeks at 300° F and are useful engineering materials 
at temperatures up to 500° F. 

At the opposite end of the scale, the extreme- 
temperature grades of silicone rubber, with brittle 
points of —130° F or lower, retain their rubber-like 
properties down to —100° F with little change, whereas 
organic rubbers, though they can be compounded for 
brittle points of —65° F and lower, are very much 
stiffer and less resilient at sub-zero temperatures. 
Furthermore, silicone rubbers are unaffected by out- 
door weathering. 

Although silicone rubbers can be compounded with 
tensile strengths close to 2000 psi and elongations up to 
850%, such stocks at present have limited heat stability ; 
values of 800 to 1100 psi tensile and 250 to 300% 
elongation are more representative. These properties, 
in the general-purpose stocks, are well maintained over 
the wide operating range. 

Silicone rubbers compounded for optimum electrical 
properties have a dielectric strentgh of about 550 V 
per mil in }-in. thickness, and retain their dielectric 
properties at high temperatures and high frequencies. 
Special cloth-coating stocks, with a dielectric strength 
on 0-010 cloth of 1200 V per mil, showed no loss in 
dielectric strength after 800 hr at 480° F, or 200 hr at 
600° F. 
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When compounded with silica soot, silicone rubbers 
with very low moisture absorption can be made. These 
stocks retain both electrical and mechanical properties 
after 4 months immersion in boiling water. Ina test for 
corona resistance on 5-mm ignition wires at 14,000 V, 
the organic rubber covering broke down from corona 
cutting in 30 minutes; the silicone rubber was still 
unaffected after 12,000 hours. 

The silicone rubbers are resistant to a variety of 
chemicals and some, but not all, hot oils. Certain 
stocks are resistant to hot water and saturated steam at 
pressures below 100 psi. All are badly swelled by most 
volatile hydrocarbons, such as petrol, kerosene, and 
carbon tetrachloride. Usually, however, they recover 
their properties on removal. At present, the relatively 
high cost of silicone rubbers limits their use to ap- 
plications in which organic rubbers are totally 
unsuitable. 

No extensive uses have yet developed for the silicone 

“bouncing putties,” though their use in a combination 
slip clutch and flexible coupling has been proposed.* 
As cloth-coating materials, the silicone rubber pastes 
are used in many gasket applications. A_ typical 
example is in aircraft-engine rocker-box gaskets in 
contact with hot engine oil at temperatures up to 
450° F. Similar coated glass cloths are used in aircraft 
hot-air ducts for heating and de-icing, as diaphragms 
in pumps and valves exposed to heat or cold, etc. 

Electrical insulating tapes, fully or partially cured, 
are made from these materials and used in the hot 
pressing of field and armature coils in diesel-electric 
locomotive motors, and as cable-wrapping tapes. The 
pastes are used alone for sealing, caulking, and bonding. 
They may also be used for encapsulating and potting 
electronic components, coils, or small transformers, 
through the development of an improved type that will 
vulcanize rapidly in thick sections without sponging, or 
the need for a confining mould. For components which 
might be damaged by the heat of curing, the room- 
temperature vulcanizing pastes are used. 

Silicone rubber mouldings are used as flexible boots 
and seals on aircraft limit switches, and as heat-resistant 
and moisture-excluding covers for automobile sparking 
plugs. Aircraft-engine push-rod housing seals remain 
pliable after more than 1000 hr in contact with hot 
engine oil, and greatly reduce maintenance cost. In the 
form of O- -rings they are used extensively in aircraft 
gas turbines. 

In the lower cylinder liners of locomotive diesel 
engines they are used in contact with both hot water and 
hot oil, giving nine times the life of organic rubber 
O-rings. Similar O-rings are used in certain automobile 
automatic transmissions. Silicone-rubber-covered rolls 
are used in embossing thermoplastic films, and their 
heat-resistant and non-sticking properties utilized in 
press pads for heat-sealing and in belts for conveying 
sticky foods. 

As extrusions, silicone rubbers are used for sealing 
the oven doors of domestic stoves to withstand hot 
cooking fats and temperatures approaching 500° F. In 
aircraft bomb-bay doors and cockpit-canopy seals they 
will remain flexible at —100° F. Sponged silicone 
rubber is used as a cushion seal between aircraft flaps 
and wings. 

Extruded over wire, silicone rubber is used in the 
waterproof ignition systems of army vehicles, and as a 
general-purpose high-temperature lead wire for motors, 
ovens, and outdoor flood lights. 

The sulphur-vulcanizable silicone gums are expected 
to be useful in extending the low-temperature range of 
organic rubbers in such applications as fan belts and 
tyres for Arctic vehicles; in extending the high- 
temperature range of, for example, hot conveyor belts 
or landing-wheel tyres for supersonic aircraft ; and in 


* See The Engineers’ Digest, Vol. 15, No. 8, August 1954, pp. 
315-317.—Ed. E.D. 
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wires and cables to improve resistance to ozone, corona, 
and weathering. 


THE SILICONES AS RESINS 


By a variation of molecular arrangement, silicones 
can be produced with a greater degree of cross-linking 
than the fluids or rubbers. These polymers, normally 
supplied as solvent solutions, will further polymerize 
either by heating, or in particular cases by air drying, 
to form silicone resins or varnishes. The physical 
properties of these resins may be altered by varying the 
ratio of organic radicals per silicon atom, i.e., the degree 
of cross-linking, and by varying the organic radicals 
themselves. 

Certain resins of low molecular weight are com- 
patible with organic resins and may be cold-blended 
with them to up-grade their properties. StiJ] other 
types may be made by co-polymerizing with organics 
such as alkyds or phenolics for the same purpose. Such 
types are becoming more important. 

Where some property other than heat stability is 
sought, e.g., water-repellence, resins with reactive 
organic groups may be used. These will develop their 
properties either by relatively mild heating (e.g., 5 min 
at 300° F) or at room temperature through oxidation, 
reaction with absorbed surface moisture, or CO2 from 
the air. As with organic resins, properties may also be 
modified by the addition of silicone fluids or gums to 
act as plasticizers or to confer special properties, such 
as adhesion. 

The curing temperature or time of all the silicone 
or modified silicone resins can be reduced by addition 
of accelerators or driers, usually fractional percentages 
of organo-metallic compounds such as zinc naphthenate. 
These may affect heat life and reduce shelf life. 

The primary properties of the silicone resins are heat 
stability, resistance to oxidation and weathering, and 
excellent dielectric properties. By continuing improve- 
ments in composition, the heat life of the best silicone 
resins has been greatly extended; the earlier resins 
produced had a life, as measured by crazing of films 
2 to 3 mils thick, of about 300 hours at 250° C; resins 
with equal or better physical properties are available 
to-day with 3000-hr lives at this temperature. The 
corresponding life of the most heat-stable phenolic- 
alkyd organic resins is about 5 hr. 

Dielectric strength is equal to or better than that of 
of the best organic resins and is maintained under 
extremely humid conditions, because of low moisture 
absorption. Dielectric properties are also maintained 
even at extreme high frequencies, as is dielectric life at 
high temperatures, since the decomposition product, 
silica, continues to insulate, rather than conduct like 
carbon. Dielectric life at 200° C is over 100 times that 
of organic resins. 

All the silicone resins are water-repellent, but this 
behaviour in contact with water as a liquid must be 
carefully distinguished both from water absorption and 
transmission of water vapour. Thin films of silicone 
resins (as also silicone fluids and rubbers) have high 
rates of gaseous diffusion, which, if undesirable, may be 
reduced by the addition of mica flakes. 

Certain of the silicone resins, when applied and 
thoroughly cured on metal surfaces, have pronounced 
and semi-permanent release properties for most organic 
materials. The solvent resistance of even fully cured 
silicone resins is, in general, poor, but resistance to acids 
and dilute alkalis is good. 

Electrical Applications :— 

Both the all-silicone and the modified silicones are 
used in high-temperature electrical insulation. The 
resins are used as dipping varnishes and as coatings for 
glass cloth, tapes, and sleevings, and glass-served magnet 
wire. They are used as bonding agents for rigid and 
semi-flexible laminates of glass cloth, asbestos, and mica. 
A recent important advance has been the development 


570 


of modified silicones as bare wire enamels, with tough- 
ness and solvent resistance comparable with those of the 
best organics. 

The adoption of silicone insulation for electric motors 
is becoming more widespread, particularly for motors 
operating in moist or corrosive atmospheres or in high 
ambient temperatures; for motors subject to leavy 
overload or starting loads, or rapid reversal; and for 
motors where size and weight must be kept toa minimum. 
The life and reliability of solenoid and induction heating 
coils are similarly increased by the use of silicone 
insulation. 


Protective-Coating Applications :— 

Silicone resins similar to the electrical resins can be 
pigmented and used as protective coatings to span the 
gap between the less expensive organic paints and the 
costly but brittle vitreous enamels. The base resins 
may be either soft and flexible, or hard and tough, 
depending on the application. 

Unmodified silicone paints are used for extreme- 
temperature applications in the range of 500 to 1500° F, 
for application to stacks, mufflers, and other high- 
temperature surfaces exposed to the weather. High 
loadings of aluminium powder in conjunction with a 
soft, flexible resin result in maximum heat and weather 
resistance. 

Resins of this type are used in aircraft gas turbines in 
pigmented form to protect combustion cans and as clear 
films to protect compressor blades at temperatures up 
to 570° F. In refinery-stack applications paints of this 
type have demonstrated an outdoor life of 18 months 
where organic paints failed after a week or two. 

For less severe high-temperature requirements, 
modified silicone enamels of either baking or air-drying 
types may be used. The base resins, usually alkyds, 
may be modified either by cold blending with specially 
compatible silicone resins, or by cooking with reactive 
silicone intermediates, which co-polymerize with the 
alkyd resin components. The cold-blending types are 
the most versatile, and as little as 10°,, addition may be 
enough to give substantial improvements in_glcss 
retention, and weather and heat resistance. These 
types are compatible with the common organic resins. 
They are used on space heaters, or domestic appliances 
and incinerators, replacing the more expensive vitreous 
enamels, 

The air-drying silicone-alkyds are opening up scme 
interesting fields both as clear varnishes with superior 
weather resistance, and as paint vehicles for general- 
purpose industrial maintenance finishes. 

Air-drying silicone phenolics are too new to have 
found extensive application as yet. As they have 
excellent water resistance and very low rates of water- 
vapour transmission, they are useful in marine varnishes 
and paints, and as insulating protective coatings in, 
for example, printed circuits. 


Silicone Laminating Resins :— 

Special silicone resins have been developed fer 
laminating with glass cloth to form rigid sheets, reds, or 
tubes with excellent strength and electrical properties 

at high temperatures and high frequencies. These 
laminetes are used for coil forms, slot sticks, and 
similar electrical applications. Of special interest to the 
plastics industry is the recent development of a silicone 
low-pressure laminating resin which, in combinaticn 
with glass-fibre reinforcing materials, is used to make 
low-pressure laminates with great strength at high 
temperatures. 

These laminates are outstanding in their strength-to- 
weight ratio, and at 500° F are superior to most light 
metal alloys. They are not damaged by brief exposure 
to temperatures up to 900 F. Their properties suggest 
structural uses in high-speed aircraft and guided 
missiles, or for use in gas-turbine compressor blades, 
because of freedom from fatigue failures. 
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Siiicone Moulding Compounds :— 

Using similar resins, glass-reinforced silicone 
moulding compounds can be made for compression or 
transfer moulding by standard methods. The resulting 
parts retain their electrical and physical properties at 
temperatures over 390° F. The heat-distortion point 
is above 930° F. Potential applications include switches, 
connector plugs, coil forms, and moulded parts for 
aircraft ignition systems. ‘They may also be used as 
high-strength heat-isolating materials, as in aircraft 
brake-shoe assemblies. 


Silicone Foam Resins :— 

Silicone resins are also available which, in combina- 
tion with blowing agents and accelerators, may be 
expanded and cured to rigid, low-density, unicellular 
foams. These are supplied as dry powders containing 
all the ingredients necessary to permit foaming in place. 
Foams with a density of 14 lb/cu ft retain much of their 
original compressive strength after 200 hours heating at 
500° F, have a heat-distortion point above 700° F, are 
not damaged by brief heating to a dull red heat, and are 
non-inflammable. The high price of these foams will, 
however, limit them for the time being to special uses. 


Silicone Release Resins :— 

Certain silicone resins, when applied as clear coatings 
to metal surfaces and thoroughly cured, have the same 
release properties as some of the silicone fluids, but are 
semi-permanent. The largest use for such materials is 
on bread and bun pans in bakeries. Despite baking 
temperatures around 500° F, a single coating may last as 
long as 200 bakes, eliminating the cost and smoke of pan 
grease. The same treatment is effective on pans for 
cooked meats, frozen-food trays, and in various rubber, 
plastic, and hardboard moulding operations. 


Silicone Masonry Water-Repellents :— 

The highly water-repellent properties of the silicones, 
coupled with outdoor durability, have led to special 
types for application to above-grade masonry. These 
should be flooded onto the surface from a minimum 

% solvent solution, which penetrates to a depth of 
} to }in., and on drying forms a durably water-repellent 
surface. The cost of this dilute resin treatment is low, 
and a single saturating coat should be effective for 5 or 
10 years, or more. The coating is invisible and does not 
prevent the masonry from breathing. 


Water-Soluble Reactive Silicones :— 

Similar results may be obtained from water-soluble 
sodium salts of silicone resins, diluted in water and 
sprayed onto the surface being treated. The silicone 
salt converts and develops repellence on exposure to 
air and drying. Not only masonry but paper and other 
organic materials can be similarly treated. When 
applied to soils or clay, seepage into the ground and 
rain erosion is prevented. Whether this behaviour will 
be utilized in highway and irrigation-ditch construction 
remains to be seen. The concentrated salts are highly 
alkaline and require some care in handling. 

Chemically different silicones with reactive organic 
groups, which may be directly dispersed in water 
without objectionable alkalinity, are also beginning to be 
available. These may assume importance as protective 
treatments for glass, masonry, and other surfaces. A 
non-oily, water-repellent film is developed instanta- 
neously after spraying, flooding, or dipping in solutions 
containing from 0-01 to 0:1% silicone. The film is not 
removed by steam, detergents, or solvents. 


Glass-Treating Resins :— 

It has been known for many years that polished 
glassware is greatly weakened by scratching or similar 
damage to the surface. Recently, it has been found that, 
when a reactive silicone polymer is sprayed onto the 
virgin surface of newly moulded glass containers at the 
exit end of the annealing lehr, the heat of the glass and 
1955 
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the lehr will cure it and bond it to form a permanent 
lubricating surface. Treated glass containers have only 
10% the breakage rate on filling lines and much lower 
shipping losses. This treatment is of interest in prolong- 
ing the life of returnable bottles. 

For some years pharmaceutical manufacturers have 
been using various types of silicones for treating glass 
vials to make them water-repellent and free-draining 
inside, and thus avoid waste of valuable antibiotics. 
The new treatment will provide this as an incidental 
advantage, if containers are sprayed inside and out. 


Textile- and Paper-Treating Resins :— 

Special silicone resins have been developed for 
application to textiles to make them water-repellent. 
These are methyl hydrogen silicone polymers which, 
when heated in the region of 300° F for a few minutes, 
give off the hydrogen and cross-link to form a resinous 
envelope round each filament of the fabric, durably 
bonded in place and resistant to repeated launderings 
and dry-cleanings. 

Ail types of natural and synthetic fibres can be 
treated, usually from emulsions of the silicone resin and 
an accelerator. As only 1 to 2% silicone pick-up, 
based on fabric weight, is needed, and these particular 
resins are among the cheapest offered, the cost of the 
treatment for most fabrics is very low. 

By using similar resins and increasing the silicone 
addition to 4 or 5%, woven woollen fabrics or blankets 
can be quickly and effectively shrink-proofed, without 
the usual harshening or weakening. Such materials can 
withstand ten 30-min commercial launderings at 140° F, 
with no significant felting shrinkage. 

Identical silicone resins are used, applied in much 
the same way, to make paper or parchment non- 
adhesive. Again, 1 or 2% addition is sufficient for the 
purpose. Typical uses are for packaging sticky foods 
and interleaving adhesive tapes. 


Leather Water-Repellents :— 

A special type of silicone is now available for 
application to leather. For optimum results a 15% 
addition is applied from a solvent solution during the 
tanning process. Whereas untreated leathers wet 
through in a wet-flex test in 100 to 200 flexes, silicone- 
treated chrome-tanned leathers average 10,000 to 
30,000 or more flexes before wetting through. The 
vapour transmission of the leather is not impaired and 
low-temperature flexibility is improved. The leather 
also becomes more resistant to alkaline salts, cutting oils, 
and chemicals, and is 20% lighter than fat-stuffed 
leathers. Other types are under development as dry- 
cleanable water-repellents for garment leathers. 


Silicone Adhesives :— 

A pressure-sensitive adhesive has recently been 
developed having such remarkable tack that it will 
stick to even such non-adhesive materials as polye- 
thylene, Teflon, or silicone-varnished glass cloths. This 
material has an effective range from —55° C to 250° C. 
It is weather-resistant and will stick to cold or wet 
surfaces, or even under water. Tapes treated with 
this material are used for high-temperature electric 
insulation and for weather- and water-resistant low- 
temperature wrapping and sealing applications. 


CONCLUSION 

While many of the uses of silicones depend on 
incompatibility, they can also be made highly com- 
patible. In fact, the trend seems to be towards the 
increasing development and utilization of types which, 
by combining with organic materials, may be used to up- 
grade their durability and extend their temperature range. 

It should, however, be borne in mind that silicones 
have their limitations and should not be regarded as 
“ cure-alls,”’ though it is true that, in the medium- 
temperature field, many difficult design problems have 
already been overcome by their use. 
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Advances in Tube Swaging 


By E. TOLLEFSEN and L. PICKRELL. (From The Tool Engineer, Vol. 35, No. 3, September 1955, pp. 151-154, 


12 illustrations.) 


Because of the important role of tubing in aircraft manufacture, new swaging methods have had to be 
developed constantly to meet design and production requirements. For example, one of the latest 
improvements involves the use of helically fluted dies which are rotated in the headstock of a turret 


lathe as the tubing is advanced in the turret 


This tooling promises many improvements over previous 


types for current production requirements. 


As applied to metal tubing, swaging consists of forming 
the tube to a smaller diameter in the desired area, 
generally an end, by subjecting the tubing to forming 
forces. The swaged section must remain circular. 
For fluid connections, one tube is usually swaged and 
a nut slipped on. The tube is then flared to hold the 
nut and to secure a leak-free seal. 

Tube swaging became necessary to meet the chang- 
ing requirements in aircraft construction. Especially 
significant from this viewpoint was the B-17 bomber, 
both in terms of emphasis on production quantities and 
the large number of swaged tubes per aircraft. Thus, 
for instance, more than 1000 swaged tubes were required 
for fluid lines in the B-17. Since then, designs for 
de-icing equipment have shifted from fluid to hot-air 
systems, resulting, of course, in different requirements 
for tubing. In addition, current aircraft designs 
involve many more swaged tubes for control-system 
applications than previously. 

It may be said that the production development of 
tube-swaging methods initiated with the B-17; in which 
swaging appeared to offer the most reliable means of 
providing tubing connections. Copper was the material 
involved, since aluminium and stainless-steel tubing 
were not yet an important factor in aircraft design. 
Production tubes were first swaged by an impact 
process of pounding the copper tubing into a steel die 
with a hammer. This method, however, was far from 
satisfactory because of the excessive production time 
involved and the high rejection rate. Attempts were 
made in the drop-hammer shop to form swaged tubes 
between two hammer dies, but this method was aban- 
doned because of severe tube marking at the die parting 
line. 

Consideration was next given to the idea of modifying 
a spinning lathe so that it could be used to swage tubing. 
By this process some 600 tubes were swaged. The tube 
was set up to rotate by clamping it in a jaw chuck on 
the headstock. The lathe was modified at the tailstock 
to hold the die and to allow it to be advanced onto the 
tube. Although this method was an improvement over 
those previously used, the operation was still too costly. 
Scrap rate was high, with too many tubes twisted, 
scarred, and distorted from being clamped in the three- 
jaw chuck. However, the process did produce the 
desired results. Additional problems appeared as air- 
craft design changed to incorporate stainless-steel and 
aluminium tubing. 

A good solution was found when a turret-type lathe 
was tried out for possible adaptation to the swaging 
operation. This equipment proved successful when 


























Fig. 1. Straight-flute swage die, with flutes extending 
through the die. 
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Fig. 2. Curves of relationship between diameter and wall 


thickness for 24S-0 aluminium-alloy tubes swaged with a 
fluted die 


the swaging die was rotated on the headstock while the 
tube was held in the turret and advanced into the rotat- 
ing die by the turret operation mechanism. Since then, 
developments have been concerned primarily with 
improving the design of swage dies for use in this 
set-up. 

A smooth swage die of Micarta was the first success- 
ful die to be used in the turret-lathe operation for 
swaging aluminium tubes. The die material was sub- 
sequently changed to heat-treated steel. The hardened 
steel die proved a definite improvement over Micarta 
because of increased die life and better dissipation of 
the heat generated during the forming operation. _ 

To discover a satisfactory die material for swaging 
stainless steel presented another problem. Méicarta 
dies were again used at first, but were found to have 
limited life. Heat-treated steel dies were next tried, 
but were unsatisfactory because of galling and scoring 
of both die and tube. Several bronzes were tested, 
but with these dies life was again limited to a few parts. 
Finally, half-hard navy brass was selected as the best 
die material for stainless-steel, as it produced approx!- 
mately 500 swaged tubes before requiring replacement. 

Smooth swage dies, which were used up to 1942, 
were limited to 20% tube reductions, as the friction 
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inherent in the die design prevented aluminium tubing 
ifrom being swaged to any greater degree. For greater 
reductions, both anneals and additional dies were 
required. To overcome the restrictions of the smooth 
die, a die was designed with flutes in the straight 
portion of the die. All combinations of numbers of 
flutes from two to seven were tried, but three flutes 
were finally chosen as the optimum. This die appeared 
to reduce the friction forces, and reductions up to 40% 
could be accomplished in one die without resorting to 
anneals. 

When hot-air ducts or electrical equipment replaced 
fluid lines for de-icing, and with the advent of high- 
speed aircraft using booster systems and other devices 
for operating control surfaces subjected to high aero- 
dynamic loads, a further design evolution involving tube 
swaging has taken place since the war. Of late, the 
major request for swaged tubes has arisen from the 
necessity of forming actuating-rod ends to effect a suit- 
able connection with end fittings. As it now appears, 
tubes will continue to be swaged for fluid-line applica- 
tions, but the concentrated development effort will be 
directed towards providing the best structurally efficient 
actuating rod possible. 

In another approach to a cost reduction of the tube- 
swaging operation, different methods of tube swaging 
are being tested experimentally. For instance, an 
attempt was made to swage tubing in a standard cable 
swaging machine. Although this operation succeeded 
in swaging the tubes, they were sub-standard, owing 
to a non-circular inside diameter and a lack of con- 
sistent concentricity between the tube and its swaged 


end. It is believed that this undesirable condition was 
caused by insufficient support of the tube beneath the 
hammers of the cable swaging machine. Again, an 
effort was made to swage tubes in the turret lathe with 
an adjustable swage die, but this experiment also failed 
to produce a swaged tube which was sufficiently round 
for production. 

After these two failures, attention was directed 
towards redesigning the production swage die used so 
successfully for tube junctions. In the opinion of tool 
engineers associated with this operation, reducing 
friction was the important problem in the new applica- 
tion. Subsequently, a die was developed to change the 
configuration of the transition area by extending the 
flutes the full length of the die (Fig. 1). 

The effect of the new flutes is outstanding, permit- 
ting swage reductions up to 65%, using two dies and 
without anneals, compared with the previously accepted 
limit of 40%. The flutes appear to allow a freer cir- 
culation of oil and provide less rubbing area. ‘Tests 
have shown that they grip the material in such a manner 
as to “‘knead”’ it as the die rotates. In addition, a 
substantial tube thickening, which can be depended 
upon in the swaged end, is accomplished. This is of 
value, for example, in actuating-rod applications. 
Fig. 2, which is based on tests which include tubes of 
2 in. o.d. maximum and 1 in. o.d. minimum, indicates 
what can be accomplished by using this die to swage 
tubing of 24S-0 aluminium alloy (45% Cu, 15% Mg, 
0:59 Mn). 

The swaged ends of actuating rods can now be 

(Concluded on page 582) 
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Measurement of Inductance and Electromagnetic Energy in 
the Primary Circuit of an Ignition Coil 


By I. KONECNY and V. RAKUSAN. 


THE design of ignition coils is determined by the 
electromagnetic energy W in the primary circuit 
required at the instant of interruption of the primary 
current. This energy is given by the expression 


W = Lip2/2 see 3 (1) 


where L is the coil inductance and 7» the current at the 
moment of interruption. The measurement of induc- 
tance L for coils with an iron core is not a straightforward 
Operation, inasmuch as this inductance varies with the 
degree of core saturation and depends on previous 
magnetizations. Direct impedance, or bridge, methods 
of measurement are unsuitable. To prevent the 
influence of previous magnetizations, a method has been 
developed for the measurement of L, which, by simulat- 
ing working conditions, gives the values likely to be 
encountered in operation. The measurement is carried 
out with interrupted direct current of the same magni- 
tude as that used in actual operation, the method being 
based on the following considerations. 

The inductance L can also be determined by means 
of oscillograms of the transient current flowing in the 
coil when it is connected to a battery (B), as shown in 
Fig. 1, where (V) is a voltmeter, (R) is a rheostat, (O) is 
an oscillograph, (L) is the coil, (C) is a condenser, and 
(S) is a contact-breaker. The equation of this current 


is 
V=R+d0/d ... Ae (2) 
where V is the no-load voltage of the battery, 7 the 


current, R the total circuit resistance, ® the magnetic 
flux, and ¢ the time. The flux is given by the relation 


= Fs wae ite (3) 
As the inductance L is itself a function of the current, 
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(From Elektrotechnicky Obzor, Vol. 44, No. 7, 1955, pp. 375-380, 4 illustrations.) 


c® . OL\ di ; 
dt (z 7 2 x) dt coe ee (4) 


It is assumed in the following that L is either 
constant or changes very little, so that L is very much 
larger than 7(0L/o7). Hence, eq. (2) can be written 

di 
V ] Pr ae 5 
Ri+L s (5) 
and its solution for the case in which the coil is connected 
to the battery is 
+= Jo0) e-Ri/L) ... oe (6) 


in which Io = V/R is the steady-state current. 

Eq. (6), or preferably eq. (5), could be used to 
calculate the magnitude of L from the oscillograms of 
the transient current. This method, however, is not 
suitable because, with oscillograms, large errors can 
occur in the determination of the tangent to the curve 








Fig. 1. Test circuit used for determining inductance. 
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di/dt. Furthermore, the method suffers from the fact 
that the initial magnetization of the core may not 
correspond with that occurring during operation. 
Measurement with interrupted direct current 
obviates these disadvantages. Tests start with the 
determination of the time interval JT, during which the 
contacts are closed. For this purpose, a moving-coil 
voltmeter is connected in series with the battery and the 
contact-breaker, which interrupts once every revolution. 
If the voltage with closed contacts is V, the voltmeter 
reading V’ will be smaller when the contact-breaker 


rotates. If the contact-breaker rotates at m rpm and 
T is the time of one revolution, 
TeV =a said ae (7) 
and 
Ty =G0A/n: [sec] ~~ cs. oa (8) 


thereby permitting the determination of 7) and the 
relative contact duration 4. 

Determination of L can next be carried out with the 
aid of the circuit in Fig. 1 ; however, in this case, the 
oscillograph (O) is replaced by a moving-coil ammeter, 
and the contact-breaker (S) is rotated at m rpm. The 
rheostat (R) is adjusted so that the coil current and 
temperature are the same as those occurring in actual 
operation. Then, the current 7; and the battery voltage 
V1 are observed, after which the circuit-breaker is 
stopped with its contacts closed and the steady-state 
current Jg9 and voltage Vo are measured. Finally, the 
contacts are separated and the no-load voltage V of the 
battery determined. These measurements complete the 
tests. 








Fig. 2. Transient current plotted as a function of time. 


In the case of a large battery, the internal resistance 
of which can be neglected, R = V/Io = Vo/Io. For the 
determination of the inductance, the transient current 
is again considered. This is plotted in Fig. 2 as a 
function of time t. In the interval when the contacts 
are closed, for 0 < t < 7 ,the current 7 is, for practical 
purposes, given by eq. (6), and the charge Q flowing 
through the coil is 

T; 


O= f[ Io (—eRe Ld 


0 
Io [ P= = -e-RT, 1) | sie (9) 


In the interval when the contacts are open, 
T, <t< T, oscillations occur because of the condenser. 
With suitable circuit components, the charge flowing 
through the ammeter in this interval is small and can 
be neglected. The current 7; which would be indicated 
on the ammeter is then obtained by dividing Q by T, or 


: tol 7 ap ent) | .. (8) 


This equation can be transformed, to simplify the 
calculation of L. Introducing the variable 


SRT WL sues vice 4M) 
then, from eqs. (7) and (10), 
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7 : a 
lo eRe a OE 
= is” = es 
- . ( = = 
Introducing « =1— 75 aa aoe a 


iy 
a practical equation for the calculation of x is obtained, 
as follows :— . 
e-x “Xx 1 OF 5 ioe 14) 


An approximate solution of this equation can be 
obtained numerically, or by the construction of the 
corresponding graph. The inductance L is then 
calculated from eq. (11). 

Thus, determination of L is simple, its accuracy 
depending on the values of R and 71. The calculated 
value of L includes, of course, the small inductance of 
the ammeter, a value which is generally not known. 
However, the error introduced by neglecting this value 
is counteracted by the error arising from neglecting the 
internal resistance of the battery, as _ previously 
mentioned. : 

This test method has been found satisfactory for 
conventional ignition coils with open iron cores, as 
variations in the speed of rotation of the contact-breaker, 
and in the values of 7; and Jo do not result in variations 
in the value of the inductance L. This is not the case, 
however, with ignition coils on closed iron cores, as 
operation extends into the non-linear range of the 
magnetization curve, where LZ is no longer much 
greater than 7(OL/07). It is believed that, in such cases, 
a modification of the test described might help, in which 
the contact-breaker is shunted by a resistance R}. 
The current variations would then be limited to values 
not very different from 7p and the inductance thus 
obtained should correspond with working conditions. 
Inductance of coreless coils can also be measured 
satisfactorily by means of this method, provided that the 
resistance is sufficiently large to damp oscillations 
during open-contact periods. 

The current 7p at the instant of contact-breaking is, 
according to eq. (6), 

tp =In(l—e-RMJL) _... sso (05) 
and the electromagnetic energy, from eqs. (1) and (15), 
is 
W=+34L[lo(1 
or, with eq. (14), 
W = 4LIo2 x2 «2 oer sce A) 


This equation, therefore, is a simple relation for 
the determination of W. 

The inductance of the coil L, for which, with a given 
battery voltage V, circuit resistance R, and contact 
interval 71, the energy is a maximum Wra,; is 
obtained as follows :— 


Substituting for L from eq. (11) into eq. (16), the 
energy W is expressed as a function of x only, so that 


e-*)]2 ee 


W = b1o2RT1 (1 —e-*)2/x (18) 
W is_a-maximum when 
2xe*—1+e*%=0 


or approximately x = 1-25638. 
The inductance L for Wimax is, from eq. (11), 


L = (R7T}1)/ 1:25638 nee ze (UY) 
and the corresponding time-constant 
c= ER = Py] 1-25638 ... ... (20) 


T1 is usually determined by external conditions, ¢.g. 
by the highest engine speed. 

Substituting the value of x into eq. (15), the current 
at contact-breaking 7p = 0-°71533 Jo, and the energy 
W max = 0-25585 LIo2. 
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Hot-Rolled Gear Wheels 


By A. D. KuzMIN, M. V. VASILCHIKOV, AND M. V. BARBARICH. (From Vestnik Mashinostroyenya, Vol. 35, No. 3, 
March 1955, pp. 53-56, 7 illustrations, and Vol. 35, No. 9, September 1955, pp. 41-44, 6 illustrations.) 


As the result of work carried out in Russia, a production 
process for the hot-rolling of gears has been developed, 
and yields gears of a quality entirely satisfactory for 
engineering purposes. This process has now been in 
operation for three years for the manufacture of three 
sizes Of gears previously produced on gear-cutting 
machinery. 


a 2 10 


Fig. 1. Longitudinal section through gear-rolling mill. 


The mill, illustrated in Figs. 1 and 2, is designed for 
the roiling of spur gears with diameters up to 220 mm 
and modules of up to 3mm. The basic components 
of the mill are the frame, the hydraulic power installa- 
tion, and the main transmission with a two-stage spur 
reduction gear. The machine incorporates three lead- 
screws (1) (Fig. 1) of large diameter, with left- and 
right-hand threads, along which two carriages (2) move, 
carrying vertical rolls (3). These lead-screws are 
rotated by a separate motor (4), via a worm and spur- 
gear transmission (5). Depending on the direction of 
rotation of the lead-screws, the carriages can approach 
or withdraw from the work which is clamped, by means 
of the upper moving head (10), in a support (6), 
situated in the centre of the mill. The rolls are 
rotated by pinions sliding along the transmission shaft 
(7). These pinions, which are not shown in the 
drawing, mesh with gear wheels (8) driven by the bevel- 
gears (9). The transmission shaft (7) also drives the 
dividing mechanism through a pair of bevel gears 
(Fig. 2) and, in addition, is so designed as to permit 
angular adjustment of the rolls. The main driving 
motor of 18-5 hp is supplied by a motor-generator and 
ensures smooth control of the speed of the rolls in a 
range between 20 and 60 rpm, as well as their rapid 
reversal. 

In the motor control equipment a device for the 
automatic reversal of the direction of the rotation of the 
tolls after a certain number of revolutions is included. 
By this means the formation of the correct tooth shape 
isensured. The roll-feed mechanism is also supplied 
by the motor-generator and permits the control of the 
tate of feed in a range between 0-04 and 1-00 mm per 
half-revolution of the work. The feed mechanism 
includes a device for automatic disengagement after 
an advance of the rolls by a given amount. In addition, 
a dial indicator is built in for the accurate adjustment of 
roll position. The mill is provided with equipment for 
heating the banks in situ by high-frequency current. 
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Gear-rolling can be performed in two fundamentally 
different ways, one based on axial feed of the work (bar 
rolling), and the other on radial feed of the rolls (indi- 
vidual rolling). In the first case the blank, which is 
made up of a stack of separate blanks or a bar, is 
positioned between the centres of the support, the upper 
centre of which is integral with the dividing gear, which 
has the same number of teeth and 
the same module as the gear to be 
rolled. When rolling is initiated, 
the blank is so positioned that its top 
face is level with the annular heating 
coil disposed underneath the rolls. 
The dividing gear at this point 
meshes with the rolls and, when en- 
gaged, rotates the blank. As soon 
as the front end of the blank is 
heated to the rolling temperature, 
the feed mechanism is set in motion 
and the blank is advanced towards 
the rolls. 

To facilitate gripping the blank, 
the infeed section of the working 
rolls is bevelled. In this section the 
main work of deformation of the 
blank is accomplished, and the tooth 
is formed, whilst the cylindrical por- 
tion of the rolls performs the calibra- 
tion of the finished tooth. 

The rate of feed of the blanks is 
so chosen that, in the time interval 
of its traverse through the heating 
coil, it is heated to the rolling tem- 
perature. After rolling, the blank is removed from the 
support when the latter is in its upper position, and, 
after removal, the support is returned to its lower 
position. The distance between the roll axes is ad- 
justed before rolling to suit the diameter of the rolled 





Fig. 2. Transverse section through gear-rolling mill. 
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gears and does not vary during rolling. The length of 
the bar-type blank is so chosen as to yield an even 
number of gears, taking the separation allowance into 
account. When rolling a stack of blanks, the need for 
this operation is eliminated. 

In the individual rolling method the blank is placed 
on the lower fixed table of the support (6) (Fig. 1) and 
is clamped by means of the upper moving head (10). 
When the carriages approach each other, the rolls 
plastically deform the blank material and produce the 
gear teeth. These teeth roll in mesh with the teeth 
of the rolls and so receive a standard involute profile. 
The heating of the blanks in this process is performed 
by a segmental inductor situated between the rolls. 
Initially, the blank and rolls rotate, whilst the feed 
mechanism is disengaged until the blank is heated. 
When the required temperature is reached, the feed 
mechanism is engaged. 
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Fig. 3. Wear of a rolled gear and of a cut gear. 

To change over from one method of rolling to the 
other, the working rolls and the moving support must 
be exchanged. The bar-type method can be used only 
for the rolling of straight and helical spur gears; the 
individual-blank method can be used to obtain gears of 
any type, including straight, helical, and herringbone. 

The basic operations in the production of gears, for 
which the bar-type method of rolling has mainly been 
used, is as follows :— 

Bar stock is cut into blanks on circular saws; the 
blanks are then hammered out to the required diameter 
on forging hammers and are turned into gear blanks on 
engine and capstan lathes. These blanks are hot-rolled 
into gears in the machine and are allowed to cool in sand. 
The centre hole and end faces are machined on engine 
and capstan lathes, and the keyway is produced in a 
broaching machine. Finally, the gears are _heat- 
treated by high frequency. 

The teeth of rolled gears are not normally machined. 
Their tooth flanks are usually covered with a thin layer 
of Fe304 and have a smooth surface resembling that 
of rolled sheet. To avoid excessive scale formation 
the heating temperature of the blank during rolling 
does not exceed 1050 to 1100° C at the beginning, and 
850 to 950° C at the end of rolling. 

When rolling gears with a module of 1-5 mm and a 
number of teeth between 48 and 68, the working rolls 
rotate at a speed of 30 rpm. The rate of feed of the blank 
into the rolls is between 6 and 8 mm/sec. As a result 
of the relatively good accuracy of the outside diameter of 
the gears ensured by rolling, the boring of the hole is 
carried out with reference to the tip diameter of the 
teeth. 

After rolling, when the gear has cooled, the tooth 
crown is inspected for maximum diameter and tooth 
thickness. If these dimensions are within prescribed 
limits of accuracy, the gears are accepted for completion. 
It has been found that scrap is almost entirely confined 
to the starting-up period of the mill, and is produced 
only at certain intervals whilst the rolls, in spite of their 
intensive water cooling, are being heated up. At this 
point it is necessary to increase the centre distance 
between the rolls. In continuous work a state of 
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equilibrium is reached when no further adjustments are 
required. : 

Occasionally, more thorough inspection of the 
meshing characteristics of the rolled gear is carried out, 
The result of a laboratory check on a particular gear 
of 33 teeth and a module of 1-5 mm is a maximum 
radial error of 0:1 mm and a maximum accumulated 
pitch error of 0:09 mm. It is claimed that the test-bed 
performance of an electric rock drill which incorporates 
such rolled gears has proved their noise level to be lower 
than that of cut gears. 

The diameter of the blank before rolling includes 
an allowance determined by practice. This allowance 
is added to the theoretical diameter, which is smaller 
by 0-14 module than the outside diameter of the finished 
gear. The need for the extra allowance arises from the 
flow of metal in the axial direction, and its value depends 
on the gear dimensions and the method of rolling. For 
example, in gears of 1-5 mm module and a width of 
25 mm, the allowance is 0-66 module for gears with a 
number of teeth between 40 and 68, but drops to 
0-52 module in gears with 24 teeth. 

The rolls are, in effect, gears of the same module as 
the rolled gears and are cut on ordinary gear-cutting 
machines and case-hardened. A roll so made can be 
used for rolling between 3000 and 5000 gears, whilst it 
is reported that a gear hob can be used for a maximum 
of 900 gears of the same type. In rolling it has been 
found that any pitch errors in the rolls are averaged out 
in the rolled gears, the pitch errors of which are there- 
fore smaller. 

The intensive plastic deformation during the shaping 
of the teeth helps to attain a more favourable grain flow 
in the tooth material than can be obtained with machined 
gears. Moreover, the material is compressed to a 
depth of 0:5 mm over the entire tooth surface, thus 
improving wear resistance, as shown in Fig. 3, in which 
curve (1) represents the rolled gear and curve (2) the 
cut gear. 

The hourly productivity of this mill has reached 
200 gears of 1-5 mm and 23 teeth and 167 gears of 
42 teeth, with a 1-5-mm module. However, its output 
is limited by the heating of the blanks and could be 
increased if a more powertul high-frequency induction- 
heating installation were used. The development pro- 
gramme for this particular mill aims at the widening of 
the size range of the rolled gears up to a module of 
6 mm and a diameter of 370 mm. Another mill, 
designed to produce gears of a module up to 10 mm 
and a diameter up to 600 mm, is under test. 


FaTIGUE TESTS ON HotT-ROLLED GEARS 


In order to establish the fatigue properties of hot- 
rolled gears, tests were carried out in a rig consisting 
of a single-stage reduction gear driving a prony brake. 
Both gear and pinion, of 0-43% carbon steel, with 30 
and 70 teeth respectively and a module of 2 mm, were 
rolled by the axial-feed method. Comparative tests 
were carried out with cut gears and with rolled gears 
without heat treatment after cooling in air following the 
rolling operation. The rolled gears were finish-cut by 
the removal of 0-15 mm from the tooth surface, to 
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Fig. 4. Endurance of a cut gear and of a hot-rolled and 
finish-cut gear. 
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obtain the same accuracy as that of the cut gears. After 
this finishing operation the surface roughness of the 
rolled gears was reduced to 8 microns. In order 
to obtain the same surface roughness the cut gears were 
lapped-in before testing. The Brinell hardness of the 
rolled gears was 200 to 220. The cut gears were 
normalized to obtain the same degree of hardness. 

Fatigue failure of the gears was judged by progressive 
pitting, casual pitting without progressive deterioration 
being disregarded. The load was plotted against the 
number of cycles corresponding to the initiation of 
progressive pitting, as shown in Fig. 4, in which curve 
(1) represents the cut gear and curve (2) the hot-rolled 
and finish-cut gear. The load is plotted as a surface 
pressure obtained from the total tooth pressure by 
means of the Hertz formula. 

Microscopic examination of the polished and etched 
toothed surfaces after the initiation of fatigue failure 
showed some difference in the nature of the pitting. 
In the cut gears the craters were small but deep, whereas 
in the rolled gears the craters were larger but shallow. 

Hot-rolled gears with the as-rolled surface were 
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also tested in the same rig, since such gears are already 
used in practice. The results are plotted in Fig. 5 and 
show that, in spite of the reduced accuracy of the gears, 
leading to additional dynamic loads, and in spite of the 
well-known deterioration of the fatigue properties in a 
hot-rolled surface, the gears nevertheless have a useful 
endurance strength of just over 40 kg/mm2, compared 
with 53 kg/mm2 for the cut gears and 70 kg/mm2 for 
the rolled and finish-cut gears. 


The Effects of Heat Treatment on the Mechanical Properties 
of 6Al-4V Titanium Alloy 


By R. G. SHERMAN and H. D. KEssLeEr. 


(From Steel, Vol. 137, No. 11, September 12, 1955, pp. 98-100, 


4 illustrations.) 


WHILE many commercial alpha-beta alloys offer heat 
treatability and excellent tensile properties, their use is 
generally limited to temperatures below 600° F. 
However, an alpha-beta titanium alloy, Ti-6Al-4V, 
available for little more than a year, has rapidly gained 
in importance, inasmuch as it has high strength, good 
ductility, and excellent elevated-temperature strength 
and stability up to 1000° F. 

To obtain moderately high strength levels with 
Ti-6Al-4V in sections under 14 in. thick, heat treat- 
ments somewhat similar to those for aluminium must 
be used. 

In solution treatment, titanium alloys are heated in 
a two-phase alpha-beta field, and are rapidly cooled to 
room temperature. Subsequent hardening on ageing 
results from the partial decomposition of the beta phase 
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and the precipitation of alpha (both of these phases being 
terminal solid solutions). 

Upon quenching from high in the alpha-beta field, 
a supersaturated beta solid solution results. This beta 
is unstable on reheating at low temperatures but will 
not decompose at room temperature. If heated for long 
periods at 600 to 900° F, the metal will age but low 
ductility will result. Generally, ageing temperatures 
between 900 and 1200° F from 2 to 24 hr give the best 
combination of properties. 

Solution treatments are carried out in the alpha-beta 
rather than in the beta field for two main reasons, i.e., 
(1) when the beta transus (beta/alpha plus beta transition 
temperature) of about 1825° F is approached, ductilities 
drop off to low values and grain growth proceeds at a 
high rate; and (2) the leaner beta formed near the 


4 ies sarah “i oem 4 ay # ot F fo y 
7 #¢: " 3 aye SO he 
5 SOK I : (ated - AO 
¢ F * OD Dee Pigg ot 
“* > Sead »Q * a “) a. on 2 
: G# aw Pig ar Py Men Wage 
b) {" “te ; © 7) 
. ae , . x4 


at a 
b ™~ 4 a:; a 2 ; é 
ee Ey 
q . he Or : 
cz; ; < . ‘3 P- D + cad 

2 ° a : = 

% é? ‘ y = = 2 — 

s _* e ~ a Go ; ow 
oe a eet en* 
» 9 * a ~ ok m — 
‘ Te Va 2: 

A E . re ~) * 

i) 4 % ~ . 5 oy 
4 =n : : ; ge x “i oe 
Fig. 2. Photomicrograph of Ti-6Al-4V after 1550° F (1-hr) 
solution heat treatment and water quench. ( x 575) 


577 








|Re 


ROCKWELL C HARDNESS ' 40 









| 
| +35 
180,000 - _ 430 


TENSILE STRENGTH 







psi + 


140,000 ; 


YIELO STRENGTH 





100,000 + 
°F, 


REDUCTION IN AREA 1 60 
150 
140 


+30 
ELONGATION 
420 


| 
| +10 


LL 


1450 1550 1650 1750 1850 
TEMPERATURE, °F 
Fig. 3. Effect of solution temperature on the mechanical 
properties of Ti-6Al-4V. 
transus temperature is extremely unstable and ages 
during the quench, even in small sections. 

Despite this ageing, excellent combinations of 
strength and ductility are available at temperatures up 
to 1750 F. At higher temperatures, ductility drops off 
and the basic advantages of solution treatment are lost. 

The same principles apply to the selection of forging 
temperatures. Temperatures no higher than 1750° F 
should be used in finish-forging, although 1900° F or 
higher is used in forging ingots and heavy billets. 
Because these high temperatures do not give optimum 
properties, lower temperature working, combined with 
heavy reductions, is subsequently used to restore good 
ductility. 

The lower limit of forging temperature is strictly an 
economic consideration of the rate at which the metal 
can be formed. Temperatures down to 1400° F have 
been used to advantage where sufficient power was 
available to deform the metal, which is stiff at this 
temperature. 

The 1750° F (1-hr) water-quench treatment results 
in the best combination of as-quenched properties, giving 
a small amount of primary alpha in a transformed beta 
matrix (Fig. 1). Yield, tensile, and fracture strengths 
and ductility are at a peak (Fig. 3). 

The 1550° F (l-hr) water-quench treatment, 
giving fine-grained alpha, plus retained beta structure 
(Fig. 2), produces a minimum yield-tensile ratio of 
0-7, i.e., the yield strength drops to about 100,000 psi, 
while the tensile strength is above 140,000 psi (Fig. 3). 
The reason for this minimum is not known, but it is 
fairly certain that the composition of the beta is the 
governing factor. 

The low-yield-strength, soft material offers the 
advantages of good machinability and excellent cold 
formability. Following machining or forming, it can 
be aged to a higher strength by the proper combination 
of temperature and time. It should not be used at 
elevated temperatures as solution-treated, because in 
this condition it is unstable. 

Response to ageing is rapid at 900° F, following the 
1550° F (1-hr) water-quench treatment. Peak strength 
is reached in 30 min or less. For longer times, the 
strength remains essentially constant. 

The rate of quenching from the solution temperature 
is important in developing good tensile properties. A 
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fast quench is necessary for maximum retention of 
beta for subsequent ageing. 

In small sections, an extremely fast quench in a 
sodium hydroxide solution or a somewhat slower 
quench in water shows considerable advantages in 
strength (after ageing) over air cooling. (During the 
air-cooling cycle, decomposition of the beta phase 
renders the alloy less heat-treatable.) In heavy sections, 
the sodium hydroxide quench offers no strength 
advantages over water quenching. Little, if any, age- 
hardening can be obtained after furnace cooling from 
the solution-treating temperatures. 

Duplex heat treatment produces higher strengths 
for section thicknesses up to 1} in. Beyond this 
amount, it has no advantage over the straight anneal. 

Core strength varies inversely with the section. 
To obtain a desired strength level, section size must be 
considered before selecting the heat treatment. The 
1550° F treatment should produce greater depth of 
hardening or ageing than the 1750° F treatment, because 
the richer beta existing at the lower temperature is 
more stable. 

One main advantage of Ti-6A1-4V is its stability 
under stress at elevated temperatures. For example, 
compressor-blade specimens stressed to 50,000 psi at 
800° F for 1000 hr and then tensile-tested show no 
embrittlement. The test sometimes results in an 
increase in tensile strength, with little or no loss in 
ductility. Deformations resulting from the test condi- 
tions correlate with tensile strength, indicating that 
heat treatment has an effect upon short-time creep. 

Although duplex heat treatment offers better 
elevated-temperature strength without embrittlement, 
the ageing temperature should be higher than the 
service temperature. Ageing should be of the order of 
24 hr for greatest stability. 

Temperatures below 900° F should be avoided, 
because service at temperatures as low as 600° F could 
cause further ageing and possible embrittlement. 
Ageing treatments of 900 to 1000° F for 24 hr, following 
either a 1550° F (1-'1r) water quench, or 1750° F (1-hr) 
water quench, offer sifficient stability to render excellent 
service without danzer of embrittlement up to 800° F. 
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Fig. 4. Elevated-temperature properties of Ti-6Al-4V. 
The elevated-temperature properties of Ti-6A1-4V, 
based on a 1750° F (1-hr) water-quench treatment, 
with ageing for 24 hr at 1000° F, are shown in Fig. 4. 


THE ENGINEERS’ DIGEST 





CoNs 
of th 
confe 
place 
conta 
stearr 
speci! 
and | 

C 


for m 
founc 
thern 
toget 
inter! 
(base 
the r 

t 


mina 
folloy 


Fig. 


valu 
acco 
Kee 
shoy 
Cze 
pres 


DE 








oy 4 Tet TO}-) Od 7-547 .\ 


The State of Research on Steam Properties 
By L. HRDLICKA. (From Strojirenstvi, No. 8, 1955, pp. 630-632, 4 illustrations.) 


CONSIDERABLE effort is being made to increase knowledge 
of the properties of steam. The last international 
conference for the compilation of steam tables took 
place in the U.S.A. in 1934, and the resulting tables 
contained, among others, enthalpy values of superheated 
steam up to 550° C and pressures of 300 atm abs., and 
specific heat values of superheated steam up to 450° C 
and 200 atm abs. 

Characteristic steam data, however, are now needed 
for much higher temperatures and pressures than those 
found in these tables. More reliable viscosity and 
thermal conductivity values for steam are necessary, 
together with a more accurate correlation between the 
international and the thermodynamic temperature scale 
(based, for instance, on the boiling point of sulphur and 
the melting point of silver). 

The most important contributions to the deter- 
mination of steam properties since 1934 have been as 
follows :— 

(1) Development of the method for measuring 
enthalpy variations with pressure at constant tempera- 
ture, and determining enthalpy values in the range 
between 40 and 125° C (Collins and Keyes, 1938). 

(2) Investigation of the infra-red spectrum of water 
vapour for the determination of specific heat values 
(National Bureau of Standards, Report No. 3103). 

(3) Very accurate measurement of the heat of 
evaporation in the range between 0. and 100° C 
(Osborne, Stimson, and Ginnings, 1939). 

(4) p-v-T relations for water at high pressures and 
temperatures (Kennedy, 1950). 

(5) Direct measurement of p-v-T relations in the 
range between 431 and 600° C, and up to 524 atm abs. 
(Kirillin and Rumjancev, 1950). 

(6) Investigations into the specific heat of super- 
heated steam at constant pressure up to 300 atm abs. and 
550° C (Timrot and Vargaftik, 1940). 

The results of this experimental work and of the- 
oretical investigations are contained in the tables of 
Vukalovic (1951) and in those of the Thermotechnical 
Institute of the U.S.S.R. (1952). Juza, of Czecho- 
slovakia, calculated values for the entropy diagram of 
steam up to 400 atm abs. and 750° C. 
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Fig. 1. Differences in specific heat values cp° [kcal/kg °C] 
of water vapour as a function of temperature. 
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Fig. 1 shows the differences in the specific heat 
values of water vapour as a function of temperature, in 
accordance with the tables of Vukalovic and those of 
Keenan and Keyes (N.B.S. Report No. 3101). Fig. 2 
shows differences in the enthalpy values in use in 
Czechoslovakia, the U.S.S.R., and the U.S.A. at 
Pressures of 100, 200, and 300 atm abs. 
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These differences point to some of the work confront- 
ing the next international conference. Tables up to 
800° C and 1000 atm abs. are proposed, and not only 
enthalpy values and p-v-T relations, but also viscosity 
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and thermal conductivity values ot steam, are required. 

Large variations exist in viscosity and thermal 
conductivity values, as measured by different workers. 
Viscosity determinations with the aid of capillary tubes 
are not sufficiently accurate, though Kestin hopes to 
obtain better results by Maxwell’s method. Thermal 
conductivity has been measured by various methods. 
Timrot and Vargaftik used an electrically heated 
platinum wire, which was built into a tube containing 
the vapour. Inthe method of Keyes and Sandell (1950), 
the source of heat and the thermocouples are separated 


from the measuring instrument proper. Their con- 
ductivity values are up to 30% lower than those of 
Timrot and Vargaftik (Fig. 3). 

Reliable thermal conductivity values are especially 
important in the case of steam superheaters for 
estimation of their tube-wall temperatures, which may 
reach magnitudes of the order of 600° C, in which case 
errors in temperature estimates of 10° C would mean a 
10% variation in the tensile strength of the tube, 
sufficiently illustrating the need for accurate thermal 
conductivity data. 


The Effects of Adding Copper to Iron Powder Compacts 


By P. U. GuMMESON and L. Forss. (From Precision Metal Molding, Vol. 13, No. 10, October 1955, pp. 55-57, 
92, and No. 11, November 1955, pp. 44-45, 83-84, 15 illustrations.) 


IT is well known that iron powder compacts assume 
quite different dimensional changes when additives, 
especially copper, are introduced. For most iron 
powders the ultimate dimensions are larger when they 
are mixed with copper powder, as compared with the 
plain iron part. This phenomenon is usually referred 
to as copper growth. It should be mentioned that some 
powders do not show this property, while others may 
even show a copper shrinkage. Although most com- 
mercial iron powders behave in different ways, there is, 
however, a definite relationship between them. 

A simple comparison in graphical form is shown in 
Fig. 1 between three different commercial-grade reduced 
iron powders A, B, and C, and demonstrates the effect of 
sintering temperature on dimensional changes when 74% 
copper is added. The test specimens were rectangular 
bars, 1:25 x 0:5 x 0:25in. The copper powder was of 
the reduced type with a maximum 100-mesh particle 
size. Sintering time was 45 min at heat under a 
hydrogen atmosphere. Dimensions were calculated 
from tool size. Unless otherwise stated, all the tests 
described in this paper were also made under these 
conditions. 











1050 100 1150 
SINTERING TEMPERATURE, °C 
Fig. 1. Di i 1 ch as a function of sintering 





temperature for three different iron powders. 
Test specimens : 74° copper, 1°, zinc stearate. 
Sintered density : 6°2 gm/cm°. 
Sintering time : 45 min at heat. 

In the most frequently used temperature ranges, 
the so-called copper growth ranges between 0 and 23%, 
or 0 to 0:025 inches/inch. Of special interest are the 
typical two maxima surrounding a minimum, a pheno- 
menon which was found to be more or less characteristic 
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of all the various iron powders investigated, not only 
those of the reduced type. It is interesting, not only 
because it is difficult to explain, but also because it has 
an influence on production problems, to consider the 
fact that dimensional control will be so closely linked to 
rigorous temperature control. If, for example, sintering 
is effected between 1125 and 1150° C, the dimensions of 
the part will be influenced by temperature variations 
much more than if the minimum were not present. 

A series of tests was run with iron powder B to 
illustrate the influence of both copper content and 
sintering temperature on dimensions, strength, and 
hardness. Parts with two different densities were 
included in the tests. Among other interesting results, 
it was found that a certain strength or hardness can be 
obtained under widely different conditions. The 
influence of sintering temperature on strength and 
hardness is generally less than on dimensions, while 
increases in copper content increase strength only when 
the solubility limit of copper in gamma-iron is not 
reached. 

From these investigations an outline of the influence 
on dimensional changes of some of the most important 
variables is as follows :— 

(1) Sintered density :—Sintered density has a rather 
modest influence on dimensional change, especially at 
higher copper contents and higher sintering tempera- 
tures. Generally speaking, somewhat increasing dimen- 
sions with increasing density can be expected. 

(2) Sintering time :—Test specimens from iron B 
with 74% copper and 1% zinc stearate were pressed to 
a density of 6:2 gm/cm3. Fig. 2 shows that only very 
short sintering times (below 10 min of heat) have a 
great influence on copper growth. Prolonged sintering 
times mean somewhat smaller dimensions. In this test, 
the time to reach temperature was less than two 
minutes. 

(3) Heating rate :—The time taken for specimens to 
reach sintering temperature has an influence on ultimate 
dimensions. Test specimens from iron B with 73% 
copper and 1% zinc stearate were pressed to a density of 
6:2 gm/cm3. The specimens were put into the furnace, 
which was held at different starting temperatures, after 
which the furnace temperature was raised to 1125° C 
and held there, so that the total time for the specimen 
in the furnace was the same in all tests. 

A slowly heated specimen will develop smaller 
dimensions than one which is heated rapidly to sintering 
temperature; in other words, a lower heating rate 
causes more shrinkage and smaller final dimensions. It 
is believed that this has to do with the time the specimen 
is held in a temperature range around the melting point 
of copper. : 

(4) Cooling rate :—The cooling rate, no doubt, is of 
importance for the properties of the part, but is not 
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Fig. 2. Characteristic relationship between sintering time 
and di ge for-an iron-copper mixture. 
fo specimens: Iron powder, with 74% copper and 1% 
zinc stearate. 
Sintered density : 6-2 gm/cm*. 
Sintering temperature: 1125° C. 





considered in this paper, as it is more closely related to 
the heat-treating properties of iron-copper alloys. The 
cooling time in all investigations presented was about 
15 min, unless otherwise stated. 

(5) Screen size of the powders :—Generally speaking, 
the finer the mesh size of the powders, the smaller will be 
the dimensions of the part after sintering. This pheno- 
menon seems to apply not only to pee a mixtures, 
but to other powder combinations as well.! 

(6) Other additives :—The addition of a third 
component to iron-copper mixtures will have a more or 
less radical influence on the ultimate dimensions. 
Although the mechanism of copper growth has not as 
yet been discussed, it should be mentioned that copper 
growth can be expected to be influenced by additions 
which change the amount or duration of the liquid 
phase by (a) changing copper solubility in iron; 
(6) changing iron solubility in copper ; and (c) changing 
the surface tension of the molten copper phase, etc. 

Decreasing copper solubility in iron is accomplished 
with perhaps the most common additive, carbon 
(graphite), which decreases the copper growth of all 
iron powders, especially those which normally show a 
high copper growth. Carburizing sintering atmospheres 
should have the same influence, although this has not 
been studied. 

Small additions of tungsten oxide will considerably 
decrease copper growth for all irons, particularly for 
irons with high normal copper growth. This is shown 
for irons A, B, and C in Fig. 3. The mechanism in this 
case is not fully understood. 

Ferrophosphorus additions will increase the amount 
of liquid phase and thereby decrease copper growth. 


CAUSES OF GROWTH AND SHRINKAGE 

To obtain a closer view of the mechanism of copper 
growth, it is necessary to discuss separately the factors 
causing growth and those causing shrinkage, the 
algebraic sum of which is equal to the so-called copper 
growth. 


Growth :— 

It seems reasonable to assume that growth factors are 
equal for all pure iron powders and that they can be 
determined from the iron-copper constitutional diagram 
and the lattice structure of the alloy. 

When a certain amount of copper is completely 
dissolved in the i iron, it can be expected that the increase 
in volume of iron is approximately equal to the volume 
of the dissolved copper, plus a growth which originates 
in the expansion of the iron lattice when copper atoms 
are substituting iron atoms at temperatures above the 
alpha-gamma transformation point and remain in the 
lattice after cooling. There is metallographic evidence 
that, at the cooling rates encountered in normal sintering 
practice, little, if any, copper will precipitate. 

Taking into consideration that the maximum 
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solubility of copper in iron at the temperatures involved 
is in the region of 8 to 9%, these idealized growth factors 
can be estimated to a maximum of 3 to 35% linear 
expansion. It is obvious that this growth of volume 
cannot fully be offset by the pores in the compact or the 
pores left by the copper particles. 


Shrinkage :— 

It follows from the above that the explanation of the 
different copper-growth properties among different iron 
powders is most likely to be found in the factors causing 
shrinkage during sintering. These consistently present 
shrinkage factors are superimposed on the growth 
factors and therefore decide the final dimensions. 

Since so many variables influence these shrinkage 
factors, it seems logical to conclude that process variables 
should be chosen to give maximum dimensions, if close 
tolerances are desired, and this is in accordance with the 
authors’ experience. 

To determine at what stage in the sintering cycle 
growth and shrinkage factors respectively become 
important, dilatometric tests were carried out on the 
three reduced iron powders A, B, and C, with and 
without a 74% addition of copper powder. 

The behaviour of the three powders was found to be 
very similar up to approximately 900° C, or up to the 
point of transformation of alpha-iron to gamma-iron, 
resulting in the shrinkage of the specimens between 
900 and 1000° C. 

Above 1000° C all three specimens start to grow toa 
greater degree than can be explained by thermal 
expansion. The difference between the three powders 
is substantial. During the cooling period there was 
noticed, in addition to the thermal contraction, the 
transformation of gamma-iron to alpha-iron at a lower 
than normal temperature for iron, the explanation for 
which is to be found in the dissolved copper. 

If the curves of dimensional changes during sintering 
without copper are subtracted from those of dimensional 
changes during sintering with copper, the resulting 
curves should serve to picture the net result of copper 
additions to the powders, by eliminating all changes due 
to thermal expansion and contraction, escaping gases, 















+26 
~o 
° 
wi 
50) 
Zz 
< 
x 
12) 
a+ 10 
< 
a 
re) 
w 
= 
WwW 
2 
(a) 


.  i—_ | 10 a 
TUNGSTEN OXIDE, % 


Fig. 3. Effect of small additions of wo, on the dimensional 
changes of iron-copper mixtures. 
Test specimens: Iron powder, with 74° copper and 1°) 
zinc stearate. 
Sintered density : 6-2 gm/cm*. 
Sintering temperature: 1125° C. 
Sintering time : 45 min at heat. 








transformations, etc., as well as dimensional changes in 
straight iron. From the curves resulting from these 
dilatometric tests, always bearing in mind the limitations 
of the test equipment, the following conclusions would 
appear to be justified :— 


(1) Copper growth does not start until at, or slightly 
below, the melting point of copper. 

(2) The growth continues for some time after the 
specimens have reached the sintering temperature. 

(3) The growth is offset to some extent by a shrink- 
age, the magnitude of which depends on some property 
of the iron powders. 


It has been previously assumed that the growth 
should be equal for all pure iron powders and should be 
of the order of approximately 3% linear expansion. To 
explain the shrinkage, it is necessary to discuss the 
mechanism of sintering, a subject which has been well 
covered in the literature.2>3>45 
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Fig. 4. Liquid-phase sintering. 
Test specimens : Iron powder, with ferrophosphorus. 
Sintered density : 6-2 gm/cm'. 
Sintering temperature : 1125° C. 
Sintering time: 45 min at heat. 


If the net copper content of an iron part is 7 to 8%, 
the result of sintering under normal conditions must be 
complete dissolution of the copper into the iron. 
Diffusion of copper atoms into the iron should result in 
expansion of the iron skeleton. However, if the copper 
phase is liquid, there will be a rapid saturation of this 
liquid phase with iron, followed by an exchange of 
atoms between the iron-rich and copper-rich phases, 
resulting in dissolution of iron atoms from areas with 
high curvature, and reprecipitation of an iron-rich 
phase on areas with low curvature. This process is 
known as densification. 

It seems reasonable to believe that the more irre- 
gularly shaped are the iron particles, the finer will be 
their pore structure, the greater will be the contact area 
with the liquid phase, and the faster will densification 
due to atom displacement proceed, offsetting the expan- 
sion due to the copper dissolving in the iron. This 
process of dissolution and reprecipitation is virtually 
confined to the interval of the liquid-phase existence. 
The speed with which the liquid phase is formed, as 
well as its duration, has a large influence on densification. 

This influence of copper on the densification rate is 
also present to a lesser extent below the melting point 
of copper, although here there is sintering by solid- 
phase diffusion only. Cannon and Lenel4 have studied 
these phenomena under somewhat different conditions 
and have explained the densification process as being 
composed of liquid flow, solution, and reprecipitation, 
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and solid-phase sintering. Dawihl and Rix5 discuss the 
solid-phase sintering as particle transformation and 
particle adaption, attributing the sintering properties to 
the production method and preliminary treatment of 
the powders. 

It would appear that one of the main reasons for the 
different copper growth values of pure iron powders js 
to be found in differences in their pore structure, 
specific surface, and particle shape. The finer the pore 
structure, the larger the specific surface, and the more 
irregular the particle shape of the iron powder, the more 
will the densification rate during sintering be accelerated 
by the presence of a second phase which is liquid, or at 
least near its melting point. A number of observations 
supports this statement. 

The three iron powders A, B, and C have widely 
different pore structures. Powder A has the coarsest 
pore structure and the largest copper growth, and 
powder C the finest pore structure and smallest copper 
growth, while powder B in both respects takes an 
intermediate position. Powder A has the smoothest, and 
powder C the most irregularly shaped, particles. 
Determinations indicate that the specific surface of 
powder B is of the order of 3 to 5 times that of powder A. 

It could be expected that the dissimilarity in densi- 
fication will appear with other liquid phases than copper, 
provided that they have a mutual solubility with the 
iron. Fig. 4 shows the dimensional changes obtained 
when iron powders A, B, and C are mixed and sintered 
with varying amounts of ferrophosphorus (20% P), 
which has a liquid-phase eutectic at 1050° C. The 
diagram may serve as an illustration of the shrinkage 
factor alone. 

Further evidence will be found in the following 
experiences :—Prolonged heat treatment of an iron 
powder at higher temperatures leads to a decrease in 
specific surface, and an increase in the size of the 
individual pores, as well as disappearance of surface 
irregularities. Such heat treatment will increase the 
copper growth of iron powders. Densification of iron 
powders by severe milling likewise will increase its 
copper growth. 
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Advances in Tube Swaging 
(Concluded from page 573) 


designed for thickened ends, and the overall weight of 
the rod is therefore reduced. Designers can call for a 
swaged tube to be completely closed, if necessary, the 
only consideration being that interstage anneals and 
more dies will be required where a reduction of more 
than 65% is desired. The designer can estimate a 
minimum of 70% retention of cross-sectional area for 
swaged tube ends up to 65% tube reduction. 

The latest development on swage dies has been to 
conduct tests on a fluted die which has helical flutes 
extending only through the transition area. Prelimin- 
ary results indicate that there is less radial grain 
distortion through the transition area and that severe 
swaging operations are easier to accomplish without 
buckling the tube. 
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Mobile Cranes 


Incorporating several new features, and designed to 
lift a load of 25 tons at a 10-ft radius, are three additions 
to the Coles range of mobile cranes, built by Steels 
Engineering Products Ltd., of Sunderland. 

These mew cranes comprise respectively a self- 
propelled version (model S.2710), a lorry-mounted 
version (model L.2710), and a rail version (model 
R.2710). Much of the equipment is common to all 
three versions, the principal item being the Coles 
system of diesel-electric or petrol-electric transmission. 
This system incorporates separate electric motors for 
the crane motions of hoist, derrick, and slew, and on the 
rail and self-propelled cranes for travelling. A chassis- 
mounted diesel engine powers the lorry-mounted crane 
for travelling. Smooth and precise control of all crane 
motions is a feature of all models, while the simple 
layout of the grouped finger-tip controls in the operator’s 
cab also ensures a minimum of operator fatigue. 
A 30-ft strut-jib of lattice construction is fitted to all 
versions, and this can be extended to a maximum of 
80 ft. An optional item of equipment for all models is 
a 20-ft fly-jib. 

The self-propelled model offers a choice of power 
units, i.e., a Ford petrol engine (64 hp at 2200 rpm) or 
a Perkins diesel engine (65 hp at 2200 rpm): The power 
unit drives a specially designed variable-voltage gene- 
rator which in turn powers the hoist, derrick, and slew 
and travel motors. Automatic reversing mechanism on 
the steering gear is an important feature on this crane. 
The mechanism gives “‘ correct ” steering, irrespective 
of the position of the operator’s cab in relation to the 
chassis and wheels of the crane. Foot-operated air 
brakes act on the four rear wheels of the crane, which 
also has a mechanical handbrake. Included among 
the optional equipment available is an audible and 
visual safe-load indicator; a single hook for faster 
hoisting of light loads; single or twin free-running 
hoist drums ; power-assisted steering; and a heater or 
fan for the cab. Grabs or magnets can also be supplied 
for the crane. 


‘ 





The lorry-mounted model is mounted on a Coles 
6 x 4 crane-carrier chassis. An A.E.C. diesel engine is 
used for travelling and gives a maximum road speed of 
about 27 mph. Power-assisted steering is a standard 
feature, and air-pressure, foot-operated brakes are 
fitted on all wheels. A main gearbox has five forward 
speeds and one reverse, and an auxiliary gearbox is also 
fitted. A six-wheel-drive chassis can be supplied if the 
crane is to be used on undeveloped sites or for con- 
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siderable cross-country work. On the crane itself there 
is a Perkins diesel engine (65 hp at 2200 rpm) driving the 
generator for powering the hoist, derrick, and slew 
motors. A full range of standard equipment is fitted, 
and optional items are also available. important 
feature of this model is a removable tail-weight. 
Hydraulic equipment can be supplied to remove the 
weight without outside assistance. 

The rail version offers the same choice of power 
units as the self-propelled crane. Mounted on eight 
single-flange, steel-tyred wheels the crane has air- 
pressure, foot-operated shoe brakes fitted to all wheels ; 
a handbrake is also fitted. The crane has similar 
specifications to the self-propelled model and is fully 
equipped, but in the list of optional equipment are two 
important items, i.e., railway-type spring buffers and 
derailing beams. 


Taper-Lock Bushes in Chain Sprockets 


It is announced by J. H. Fenner & Co. Ltd., of Hull, 
that Taper-Lock bushes have been applied to a standard 
range of chain pinions and wheels, and that roller chain 
is also available. Chain drives for most industrial 
applications are thus now ready for use, without the 
need for any re-machining or skilled fitting. An 
example of a Fenner chain and sprocket with Taper- 
Lock bush is illustrated. 





These Taper-Lock bushes are all absolutely inter- 
changeable, not only in chain sprockets, but also in 
V-pulleys and flexible couplings, while the range of 
bores makes changing from one size of shaft to another 
equally easy and rapid. Safety is assured because these 
bushes mount flush and grip like a shrunk-on fit. 


1000-W Quartz Tubular Infra-Red Lamp 


In order to provide higher radiation intensities than 
those normally obtainable from an ordinary 250-W 
industrial infra-red lamp, Philips Electrical Ltd., of 
London, W.C.2, have developed what is claimed to be 
the first 1000-W quartz tubular infra-red lamp in 
Europe. Because of the thermal strain to which glass 
is likely to be subjected, the tube is made of quartz, 
which is not only particularly resistant to high tempera- 
tures but, because of its low coefficient of expansion, 
also lends itself to rapid local cooling. 

The lamp has a power consumption of 1000 W and a 
diameter of only 10 mm. The length of the filament is 
approximately 290 mm. Thus, the power consumption 
per centimetre is in the region of 35 W. The life of the 
lamp is approximately 5000 hr, when operated on the 
rated voltage. If the closest arrangement—triangularly, 
with a distance of 15 cm between the lamps, centre to 
centre—is used, the ordinary 250-W industrial infra- 
red lamp can be installed to provide 25 W/cm2. This 
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value is trebled when the new quartz lamps are used. This 
renders them eminently suitable for all those applica- 
tions where a high temperature and/or extreme con- 
centrations of energy are required. Furthermore, the 
small dimensions of the tube considerably simplify the 
question of installation. 


Silver-Solder Paint 


As a result of the experience gained in the manu- 
facture of their soft-solder paints, a new material has been 
developed by Fry’s Metal Foundries, Ltd., of Merton 
Abbey, London, S.W.19, for sweat-soldering in the field 
of low-temperature brazing. Designated F.E.F. silver- 
solder paint, this material, which is made from silver 
solder, finely powdered and mixed with silver-solder 
flux and a gelling agent, combines all the essential 
features of low melting, good fluidity, joint strength, and 
ability to join dissimilar metals. Moreover, it is suitable 
for individual jobs or for mass production, and can be 
used by unskilled labour. 

A variety of heating methods can be employed, 
including spot-torch, soldering oven, muffle furnace, 
electro-gas, resistance, and high-frequency induction. 
The method of application is as follows :—After making 
sure that the work is clean and that the joint members 
fit closely (maximum capillarity is obtained with a 
clearance of between 0-002 and 0-003 in.), the paint is 
liberally applied in or touching the joint by means of a 
small brush or stylus. The assembly is then heated to 
a dull red, until the silver-solder paint is seen to flow, 
and finally the flux residue is removed. 


Centrifugal Chemical Pumps 


The latest addition to the line of pumps manu- 
factured by Worthington-Simpson, Ltd., of Newark, 
Notts., is a range of centrifugal chemical pumps with 
outstanding resistance to many acids, alkalis, and 
slurries. These pumps are available in three different 
forms, i.e., types DFC and DMC, of monobloc con- 
struction, in which the pumps are combined as one unit 
with totally enclosed, fan-cooled motors, and type DC, 
in which the pumps are arranged for coupling to a 
special motor, engine, or belt drive, and supplied with a 
bare shaft, flexible coupling, or complete motor drive 
on a baseplate. A type-DMC pump is illustrated. 

In each case the pumps are of extremely efficient 
design, and incorporate a number of distinctive features. 
Thus, for instance, construction is of either Worthite or 
18/8/3 stainless steel. Of these materials, Worthite is a 
corrosion-resisting alloy which is greatly superior to 
standard austenitic steel, particularly insofar as the 
pumping of sulphuric acid is concerned, while 18/8/3 
stainless steel is eminently suitable for mildly corrosive 
liquids or for applications in which the liquid itself is 
non-corrosive but where no contamination or dis- 
coloration of the liquid is permissible—as, for instance, 
in many food and dyestuff processes. 
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An important feature of these pumps is that the 
pump casing remains the same, irrespective of the seal 
used, while stuffing-box packing or mechanical seals can 
be interchanged simply by the use of adaptors to suit 
varying liquids. The mechanical seals can be supplied 
to suit either Worthite or 18/8/3 stainless-steel pumps, 
and are designed so that the stationary and rotating 
faces are kept together positively and any wear is taken 
up automatically. 

The monobloc construction employed follows the 
method used by this company for many of their 
centrifugal pumps and air compressors and brings the 
advantage of such construction as an added feature, i.e., 
a single shaft linking motor and pump, thus ensuring 
perfect and maintained alignment, while the necessity 
for providing separate driving motors, baseplates, belts, 
pulleys, and couplings is entirely eliminated. 

The range covers a maximum output of up to 
675 gpm with heads up to 125 ft, depending on capa- 
city. The maximum total suction lift at full capacities, 
including all pipe and valve losses, is 15 ft. Up to 
18-ft suction lift can be obtained at lower capacities. 


Selenium Rectifiers for Cathodic Protection 


Metal-plate rectifiers for the cathodic protection of 
buried metal structures are now being supplied by the 
Hackbridge and Hewittic Electric Company Limited, of 
Walton-on-Thames, Surrey. This equipment is built 
according to a basic constructional design, but the 
rating and general electrical design are arranged to suit 
individual requirements. Voltage control is provided 
either by transformer tapping switches or by a voltage- 
regulating transformer. 





The rectifier illustrated is a typical unit for providing 
a d.c. supply of up to 80 A, 6 to 60 V, at an ambient 
temperature of up to 55° C, and is intended for the 
cathodic protection of an oil pipeline in the Middle East. 
The rectifier stacks and regulating transformer are oil- 
immersed in a weatherproof tank for outdoor service, 
and the operating handwheel for the regulating trans- 
former, together with the measuring instruments and 
terminals, is enclosed in a lockable box to prevent 
unauthorized interference. 
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AUTOMOBILE ENGINEERING 


Disc Brakes for Motor Vehicles. 


By F. J. BRADBURY and F. G. PARNELL. (From a paper 
presented at a meeting of The Institution of Mechanical 
Engineers, London, November 8, 1955, 17 pages, 
20 illustrations.) 


It is well known that, when the speed of a motor vehicle 
is reduced by application of its brakes, heat is generated 
in the brake assembly. Bearing in mind space limita- 
tions, the ability of a brake to dispose of its heat or to 
withstand it without deterioration in braking efficiency 
is a measure of achievement in the brake design. 

Like other mechanisms, the drum brake has a 
practical operating range which, if exceeded, usually 
results in reduced efficiency. Insofar as disc brakes are 
concerned, despite the fact that these have largely 
superseded drum brakes for aircraft landing-wheels, 
they have not as yet been generally applied to popular 
cars or to commercial vehicles. This is partly because 
there have been recent improvements in the drum brake, 
but it is also an indication of the difficulties encountered 
in producing a rationalized and reliable disc brake. 

In this paper, after reviewing the development of 
disc brakes, a number of designs is discussed and the 
characteristics of disc brakes are compared with those of 
drum brakes. In particular, it is shown that the out- 
standing feature of the disc brake is its anti-fade charac- 
teristic, which gives it superiority over the drum brake 
in installations where space is restricted. The main 
part of the paper is devoted to a consideration of those 
factors which control design, and it is shown that 
tigidity is of paramount importance if a disc brake is to 
be used without an external servo-mechanism. Methods 
of obtaining the required degree of stiffness are discussed 
and curves are drawn to show the influence of caliper 
stiffness and other lost motions on displacement ratio 
and brake-pedal travel. 

The application of disc brakes to commercial 
vehicles is discussed and details are given of an instal- 
lation on a passenger service vehicle. Consideration is 
also given to the hand-operated disc brake on the 
transmission of commercial vehicles, and the paper 
outlines why this arrangement may become more 
general when disc brakes are used on the road wheels. 
Friction-pad characteristics are discussed in relation to 
tate of wear and recommended horse-power absorptions. 

There are many problems associated with the 
installation and protection of disc brakes and these are 
outlined, with emphasis on the need for attention to 
caliper position and wheel-bearing design. It is also 
suggested that, although the exposed disc brake has 
given satisfactory results, it may become necessary to 
shield the disc, thereby resulting in either poorer 
cooling or complex ducting. 





CORROSION 


Microbiological Corrosion of Iron and Steel. 


By D. M. UppeGRaFF. (From Corrosion, U.S.A., 
Vol. 11, No. 10, October 1955, pp. 44-48.) 


THE corrosion of iron and steel is an electro-chemical 
Process. It is now clear, however, that micro- 
Organisms often exert effects which increase or decrease 
corrosion rates and which may be an important cause of 
corrosion under certain conditions. 
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In order for micro-organisms to promote corrosion, 
the environment must be suitable for their growth and 
multiplication. The essentials for microbial growth 
are moisture, a suitable pH, certain essential minerals 
(including phosphorus, potassium, nitrogen, sulphur, 
and iron), a carbon source (organic matter or carbon 
dioxide), and an energy source (sunlight, organic 
matter, or an oxidizable inorganic substance). All 
these essentials ordinarily are present when iron or steel 
comes into contact with any natural water, such as sea 
water, river water, lake water, or moist soil. Thus, it 
is hardly surprising that microbiological corrosion is a 
common and widespread process responsible for great 
economic loss. 

In this paper, a critical review of the literature on 
microbiological factors involved in the corrosion of 
iron and steel is presented. A brief account of the 
historical aspects of the subject is given, together with 
a discussion of the mechanisms by which micro- 
organisms affect corrosion, a description of some typical 
examples of microbiological corrosion, and a discussion 
of methods used to prevent such corrosion. 

It was found that, while micro-organisms do not 
corrode iron or steel, they often produce major physical 
and chemical changes in the environment. These 
changes may influence the electro-chemical processes 
responsible for corrosion and thus may markedly 
accelerate (or, under different conditions, decelerate) 
the corrosion rate. 

It was found that micro-organisms sometimes coat 
metal surfaces, influence galvanic cells, affect pH or 
acidity, affect redox potentials, catalyse chemical 
reactions influencing corrosion, and change oxygen 
tension. A description of how anaerobic bacterial 
corrosion is carried out by sulphate-reducing bacteria 
is given. 

Methods of alleviating microbiological corrosion 
include cathodic protection, protective coatings, germi- 
cide treatment of water, and alkali treatment. The 
selection of the anti-corrosion measures to be used in a 
given situation is difficult, necessitating an evaluation of 
all the mechanical, electro-chemical, and microbiological 
factors involved. It is also necessary to make an 
economic comparison of the various treatments possible. 
Methods for the control of microbiological corrosion 
will differ markedly in different locations. 


GLASS ETCHING 


Development of a Photo-Resist for Etching 
Designs in Glass. 


By C. I. Pope and R. Davis. (From Fournal of Research 
of the National Bureau of Standards, U.S.A., Vol. 55, 
No. 3, September 1955, pp. 139-142.) 


ETCHED glass scales and reticules are commonly produced 
by using a wax resist as a mask. However, workers in 
this field have a need for a light-sensitive coating, or 
resist, so that duplicate etchings may be made by 
contact printing, as in photography. 

The problem of finding a suitable substance for 
making a light-sensitive resist is difficult, because the 
glass must be etched with hydrofluoric acid, which 
attacks all known light-sensitive coatings. Phenol- 
formaldehyde resin is known to be quite resistant to the 
action of hydrofluoric acid, and it seemed possible that a 
thin layer coated on glass might serve as a resist for 
hydrofluoric acid etching after development of the 
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image. in the course of the investigation described in 
this paper, it was found that the softness and tackiness 
of this resin was due in part to the presence of methyl 
alcohol in the formaldehyde solution used in its 
synthesis. The addition of methyl alcohol to trioxy- 
methylene and phenol, in a concentration corresponding 
to that generally found in 40% formaldehyde solutions, 
yielded a soft, tacky resin. Therefore, trioxymethylene 
was used instead of a 40% aqueous solution of formalde- 
hyde for the production of the phenol-formaldehyde 
resin in this work. Also, the alcohol-water developer 
used by Beebe, Murray, and Herlinger was not a 
satisfactory developer for the resin on glass. A 
resorcinol-formaldehyde resin was also made and was 
found useful as an additive in the phenol-formaldehyde 
resin. 

It is generally a difficult problem to find a developer 
solution which will dissolve out the unexposed areas of 
the resin and not attack the exposed areas. The deve- 
loper solution dissolved the unexposed light-sensitive 
resin quickly and yet did not attack the exposed resin, 
even if the development was extended several times 
beyond the normal developing time. JIodoform was 
found to be a very good sensitizer. The addition of 
5% of the resorcinol-formaldehyde resin, based on the 
weight of the phenol-formaldehyde resin, improved the 
sensitivity and resist properties of the phenol- 
formaldehyde resin, although its presence was not 
necessary to make the phenol-formaldehyde resin 
function as a resist for etching glass. 

The light-sensitive resist made with the phenol- 
formaldehyde resin will not withstand the action of 
concentrated hydrofluoric acid (48%). However, an 
etching solution containing hydrofluoric acid and 
phosphoric acid may be used for etching times up to 
15 sec. An etching time of 5 sec was used to produce 
fine lines (10 microns wide). Even though the light- 
sensitive resist will not withstand a long etching time, 
deep lines may be obtained with the hydrofluoric 
acid/phosphoric acid etching solution by etching the 
glass several times for 3 or 4 sec, and washing and 
drying between each etch. 


MACHINE-SHOP PRACTICE 


The Use of Oxygen to Increase the Wear Resistance 
of High-Speed Steel Cutting Tools. 


By G. I. YAKUNIN. (From Stanki i Instrument, Russia, 
No. 4, April 1955, pp. 21-22.) 


FOLLOWING earlier suggestions on the use of gases for 
the purpose of cooling the cutting edge during the 
machining of metals, the author has carried out tests 
to establish the influence of oxygen on the resistance 
of the cutting edge and its period between regrinds. 

These tests were carried out on a lathe by machining 
steel of 80 kg/mmz2 tensile strength with a conventional 
high-speed steel tool bit of standard cutting-edge 
geometry. At a depth of cut of 0-8 mm and a rate of 
feed of 0:2 mm per revolution the gas was supplied 
under a pressure of about 70 mm water gauge at a rate 
of about 20 litres/min. The cutting speed was varied in 
the range between 25 and 55 m/min. It was found that, 
at the lowest cutting speed, cooling with oxygen gave 
4 period between regrinds of 544 min, whilst nitrogen 
teduced this period to 170 min and air to 99 min. 
To achieve a period of one hour between regrinds, 
oxygen cooling permits an increase in cutting speed of 

%» compared with air cooling. 

Observations of chip formation and additional 
tests at different cutting speeds have elucidated the 
Processes which take place in oxygen cooling. Two 
Processes take place simultaneously on the surface of 
the cutting edge, i.e., the formation of an oxidized 
layer, and its destruction and removal. With an 
Increased depth of the deformed layer at the cutting 
edge, the depth of the oxidized layer is also increased ; 
when this attains a certain depth the layer cannot be 





DECEMBER, 1955 Volume 16, No. 12 


removed at once, and from then onwards friction takes 
place on the surface of this layer. In practice this 
means that, if the cutting speed is high enough for an 
oxidized layer of sufficient thickness to be formed at 
once, a stabilized condition, without change in the 
nature of the chip surface, will result. 


PROTECTIVE COATINGS 


Abrasive-Jet Method for Measuring the Abrasion 
Resistance of Organic Coatings. 


By A. G. RoBerts, W. A. CrousE, and R. S. PIzEr. 
(From ASTM Bulletin, U.S.A., No. 208, September 
1955, pp. 36-41, 5 illustrations.) 


ABRASION resistance is one of the most important 
properties determining the service performance of a 
protective coating for military aircraft. Thoroughly 
reliable measurement of this property in the laboratory 
has not yet been fully achieved. 

This report describes a new method which has been 
developed for measuring the abrasion resistance of 
organic coatings on metals. The method utilizes a jet 
of fine abrasive particles, which, under controlled 
conditions of flow rate, pressure, distance, and angle, 
abrade through the coating to the substrate. Compared 
with other abrasion test procedures, in which loose 
abrasive particles fall, rub, or are blown against the test 
specimen, the smaller scale of operation of the new 
abrasive-jet method provides greater ease and rapidity 
in evaluating materials, generally better reproducibility 
(with the possible exception of the air-blast abrasion 
tester) through the use of a continuously fresh supply of 
abrasive particles under closely controllable conditions, 
greater versatility in readily providing a variety of test 
conditions, and the use of relatively simpler equipment. 
The method does not require photoelectric equipment, 
motors, or drive mechanisms; furthermore, it is 
applicable to all types of coatings, regardless of gloss, 
colour, or thickness, and it does not depend upon 
abrading an area of definite size. The method can 
distinguish significantly between materials difficult to 
differentiate by qualitative methods. The degree of 
correlation with actual service performance has not yet 
been established. 

With this method, abrasion resistance is expressed 
in terms of the time required to abrade through a unit 
thickness of coating. Values are obtained with an 
average coefficient of variation of about 5%. The 
abrasion time depends strongly on the test conditions. 
It increases almost linearly with increasing nozzle-to- 
coating distance, decreases with increasing pressure, and 
decreases markedly with decreasing angle of abrasion 
from 90 down to about 30 deg.; at smaller abrading 
angles, the abrasion time rises again. 

It is possible that different abrading angles may give 
different correlations with actual service. It is postulated 
that a 90-deg. test may simulate leading-edge erosion, 
while a 45-deg. test may more nearly simulate the 
scuffing type of wear encountered during maintenance 
operations. 





SAFETY OF PERSONNEL 


Electric Defibrillation. 


By W. B. KouwWENHOVEN and W. R. MILNoR. (From 
Power Apparatus and Systems (AIEE), U.S.A., 
No. 19, August 1955, pp. 561-567, 2 illustrations.) 


A considerable number of electric-utility personnel dies 
each year as a result of accidental contacts with electric 
circuits. For many years manual artificial respiration 
has been the only accepted first-aid method for victims 
rendered unconscious by an electric shock. Analysis 
of accident statistics, however, shows that approximately 
one-third of those shock victims receiving artificial 
respiration with the promptness that should give 
promise of success nevertheless fail to recover. There 





586 











eoaoeeeeeeeeeees 
This reflector fitting has ° 
been specially designed for 
the kilowatt MA/H lamp. 
The trough reflector in 
matt, anodised aluminium 
gives a nearly-symmctrical 
light distribution. 


2 
) 
. 
) 
) 
. 
. 
. 
’ 
@eeeeeeeeeeeeeeeees 


Kilowatt 





Horizontal Mercury Lamp 








Operate a tubular lamp horizontally in an efficient list price. With its standard reflector, there is no 
trough reflector toachieve the best light control. Use more efficient or economical way of ensuring a 
fewer but more powerful lamps to save installation controlled light output of 30,000 lumens. 
and maintenance costs. The economics of lighting 
for heavy industry are often as simple as that. Other great advantages: 

This new Mazda one-kilowatt mercury lamp, @ No magnetic arc control required. 


with its reflector, is the culmination of a planned @ Operates with its auxiliary gear on standard 200-250 
development to meet both these requirements at one V A.C. supplies. 
and the same time, with robust simplicity as the @ Minimum depreciation rate. 


keynote. No outer thermal jacket. 
Thanks toa new BTH glass-moulding technique, @ Gives nearly as much light as three 400-watt 
the Mazdar kW MA/H lamp sells ata very moderate mercury lamps, in one fitting instead of three. 





Leaflet 9718-2 gives full details 


ve 
es Mazda Mercury lamps 


r stay brighter longer 


4576 


THE BRITISH THOMSON-HOUSTON CO. LTD., Crown House, Aldwych, London, W.C.2. (Member of the A.E.I. Group of Companies) 


id : THE ENGINEERS’ DIGEST 





kn 


tw 
no 
dir 
ele 
ele 
che 


the 
ele 


has 


nee 
as 

equ 
eitl 


sun 


fibr 
ine} 
mo: 


alte 
hea 


ven 
cur! 


che: 
hea 


THE 
tem, 
beer 
desc 
dete 
rupt 
pres 
proc 


com 


(80° 
were 
were 
With 
size 

temy 
115, 


Tesis 
at te 
prop 
Secor 


DE 


nies) 


EST 





is good reason to believe that many of these failures 
are due to the effects produced by the action of electric 
currents on the heart. 

It has been clearly demonstrated that the heart is 
susceptible to electric currents. The passage of a 
small electric current through the heart may destroy its 
rhythm and throw it into a twitching state called 
ventricular fibrillation. In this state the circulation of 
the blood ceases and, unless heart action is promptly 
restored, death ensues. 

Ventricular fibrillation may occur not only after 
electric shock but also in surgical cases, where the only 
known method of successfully arresting it is to send 
sufficient electric current through the heart to stop the 
twitching of the muscles. In the field it is naturally 
not feasible to open the chest and place the electrodes 
directly on the heart. Consequently, in the field, the 
electric current must be sent through the heart by 
electrodes properly placed on the surface (skin) of the 
chest. In addition, a field method must be one that 
may be safely applied to a normally beating heart, as 
the presence of fibrillation can only be detected by an 
electrocardiograph. 

Because of the importance of this problem, a study 
has been made of the possibility of developing a method 
of recovering the fibrillating human heart without the 
need for opening the chest, and safe to apply in the field 
as well as in the hospital, together with defibrillating 
equipment which would be capable of functioning in 
either environment. 

The results described in this paper may be 
summarized as follows :— 

(1) The capacitor-discharge method of stopping 
fibrillation was found to be unsatisfactory because of its 
ineffectiveness after the heart had been in fibrillation for 
more than 30 seconds. 

(2) The serial-defibrillation method, using pulses of 
= current, was found to be dangerous to normal 

earts. 

(3) The best method found for defibrillating the 
ventricles was a single application of 60-cycle alternating 
current lasting approximately 1 sec. 

(4) The most effective direction of flow through the 
chest of the defibrillating a.c. current is the longitudinal, 
head-to-foot direction. 


STRENGTH OF MATERIALS 


Rupture of Heat-Resistant Alloys in Flame Gas 
Atmospheres. 


By E. W. Larocca. (From jet Propulsion, U.S.A., 
Vol. 25, No. 8, August 1955, pp. 396-399, 7 illustra- 
tions.) 

THE application of rate-process theory to the high- 

temperature failure of metals by rupture and creep has 

been the subject of much research. The research 
described in this paper was conducted in an effort to 
determine the effects of combustion atmospheres on the 
rupture life of a stressed metal, when the metal is in the 
Presence of, and heated by, a gas flame, with the 
products of combustion available for possible diffusion. 
The materials selected for the investigation were 
commercially available heat-resistant alloys, i.e., chromel 

(60 Ni, 15 Cr, 22 Fe, 1 Si, 0-6 Mn), and nichrome 

(80 Ni, 17 Cr, 1-3 Si, 0-6 Fe, 0-6 Mn). Both materials 

were in the form of wire, 0:051 in. in diameter, and 

were used in the cold-drawn (as-received) condition, 
without further heat treatment or annealing, to empha- 
size any effects of prior cold working. The room- 
temperature tensile strength of the chromel material was 

115,000 psi, and of the nichrome material 107,400 psi. 
‘This paper reports the rupture of these heat- 

Tesistant materials, stressed in combustion atmospheres, 

at temperatures between 920 and 1150° C in a burning 

Propane flame. Rupture times of approximately 30 

seconds to 1 hour were obtained, covering a range of 
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10 stresses between 4300 and 9680 psi. The data were 
compared with conventional stress-rupture and creep 
data and are in general agreement. Experimental 
evidence indicated that the activation energy of the 
stress-rupture process, under the above conditions of 
heating and atmosphere, is not constant and may be 
stress-dependent. 

It is concluded that the rate-process equation may 
be useful in the interpretation of stress-rupture data, 
but that extrapolation is not accurate. In this connec- 
tion, it is believed that further research will be required, 
to disclose the relations between stress and temperature, 
activation energy and stress, and the true meaning of 
the pre-exponential, if the rate-process equation is used 
for the analysis of stress-rupture data under the condi- 
tions of heating and atmosphere described. 


WELDING 


The Effects of Nitrogen in Argon-Arc Welding 
Atmospheres. 


By H. C. Lupwic. (From The Welding Fournal, 
U.S.A., Vol. 34, No. 9, September 1955, pp. 409s-414s, 
8 illustrations.) 


THE nitrogen content of argon shielding gas is critical 
in the arc welding of low-carbon mild steel. A nitrogen 
absorption-desorption mechanism in molten steel and 
iron causes weld porosity. This paper describes the 
effects of nitrogen in argon atmospheres on consumable 
mild-steel electrode arc-welding deposits and provides 
the tolerance limit of nitrogen contents in the shielding 
gas. 

The solubility of nitrogen in iron has been 
extensively investigated because of its influence in the 
making and working of steel. However, present-day 
knowledge of nitrogen solubility in the iron and steel 
liquid phase remains limited, particularly with respect 
to the presence of nitrogen in gas mixtures. 

The laboratory investigations described in this paper 
have been made to determine the solubility of nitrogen 
in steel arc-weld metal when using argon-nitrogen 
atmospheres. The results indicate greater chemical 
activity than that expressed by a square-root law of gas 
solubility with respect to nitrogen pressure in the arc- 
welding atmosphere. The solubility of nitrogen at one 
atmosphere was found to be in the range of 0-038 to 
0:041% by weight. The average found corroborates 
the accepted value of nitrogen solubility in pure iron 
at 1540° C under equilibrium conditions. 

Not all the nitrogen absorbed by the molten weld 
metal is retained. As the metal cools to the solidus, 
nitrogen is released to form gross porosity. The 
porosity has been found detrimental above about 1% 
by volume nitrogen in the argon-arc welding atmosphere. 
These data explain the reasons for the high argon-purity 
requirement in the application of this gas to the shielding 
of steel welding arcs. 

Among others, the following conclusions are 
drawn :— 

(1) Nitrogen is dissolved by low-carbon mild steel 
in welding arcs of argon-nitrogen atmospheres and 
partially retained on cooling. 

2) The amount of fixed nitrogen retained in the 
weld deposits described is altered only slightly by the 
arc heat-energy input and its distribution. 

(3) Nitrogen initially present in the welding electrode 
material can be significantly reduced by restricting the 
nitrogen to below a partial pressure of 0-005 atm in the 
argon-arc gas shield. 

(4) From the practical point of view, argon used 
in inert-gas-shielded consumable-electrode processes 
should contain no more than 1-:0% nitrogen and 
preferably less than 0-5%. The nitrogen may be an 
impurity of the cylinder argon and/or nitrogen may be 
introduced from the natural atmosphere which is in 
proximity to the argon gas shield. 
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ELECTRIC HOISTS 


A complete new range of electric hoists has been 
introduced by the Taylor Stoker Company Limited, of 
London, N.W.1. Of these, the standard Munck hoist, 
No. 221 (illustrated), covers a range of from 5 cwt to 
2tons. Other sizes of Munck hoists can be supplied, 
covering a range of from 24 cwt to 10 tons. 








These hoists can be supplied either for fixed mount- 
ing, or with a trolley carriage to suit standard I-beams. 
The trolley may be arranged either for push travel, 
hand-chain, or power travel, depending on require- 
ments, and a variety of lift heights and lifting speeds is 
available, to cater for the needs of practically every 
type of installation. 

When required, the hoist can be provided with a 
micro-speed motor to give a creeping speed in addition 
to the normal speed. This feature is invaluable when 
handling loads which require great care or precision for 
placing gently into position. The unit is of all-steel 
construction, enclosed in a steel housing, with the 
motor assembled inside the drum. The motor auto- 
matically engages or releases the brake, which is 
coupled directly to one end of the motor shaft. The 
gearbox, brake, and electrical contacts are all enclosed 
in the housing. A rope guide ensures correct winding 
of the rope on the drum, which operates in conjunction 
with a limit switch to prevent overwinding and over- 
lowering. 


PACKLESS CONTROL VALVE 


The range of their ‘‘ Stabilflo ” control valves has 
been further extended with the introduction by 
Foxboro-Yoxall Limited, of London, S.W.19, of a 
Pheumatically operated control valve with a positive 
leakproof metallic bellows built in below the con- 
ventional stuffing box. The normal stuffing box is 
tetained and becomes an emergency safety seal. The 
valve is designed for use on those processes involving 
liquids which cannot be permitted to escape (even in the 
Minute amounts which might pass the conventional 
packing gland) because of the loss or danger involved. 
uch fluids include certain toxic, corrosive, and 
explosive gases, and many pharmaceutical chemicals. 
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The valve also meets the requirements of processes 
under vacuum where no leakage is permissible because 
of vacuum loss or contamination from the atmosphere. 

The bellows seal is housed in an adaptor spool 
assembled between the body and the bonnet of a 
“* Stabilflo””’ valve. As shown in the illustration, a 
close-clearance sleeve (3) surrounds the valve stem, the 
upper end of the sleeve being locked to the valve stem 
by a specially designed ferrule and locknut (1). A 
make-up nut (2) is welded to the sleeve for tightening 
the compression fitting. The lower end of the sleeve (6) 
is seam-welded to a bellows, the upper end (5) of which 
is seam-welded to a flange (4) clamped between the 
gasketed bonnet and the adaptor-spool flanges. A 
positive seal against the line fluid is thus provided, 
while the bellows expands and contracts with the 
reciprocating action of the valve stem. 
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The bellows has been designed to give an excep- 
tionally long life and will function perfectly even after 
continuous difficult service. Furthermore, it is protected 
against possible stroke overrange damage by virtue of 
its ability to handle the maximum stroke of the valve 
with a wide safety margin. The valve may also be used 
as a conventional control valve. The bellows seal is 
easily removed, leaving the stuffing box to act as a seal 
in the normal manner. 


HYDRAULIC-FEED SURFACE GRINDER 


A new hydraulic-feed surface grinder, with an 
8 x 24in. working surface of table and with a capacity 
of 12 in. under a full 10-in. diameter wheel, has been 
developed by the Gallmeyer and Livingston Company, 
of Grand Rapids, Michigan. The machine is built 
around a heavy, rugged, one-piece column and base for 
permanence of alignment between vertical headways 
and cross-travel ways. The head of the machine has 
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a precision grease-sealed ball-bearing spindle carried on 
protected preloaded ball-bearing ways for ease of 
vertical movement and fine accuracy. Exposed bearings 
are protected by bellows-type guards. 

Vertical movement is effected by a handwheel on the 
head. A large, outer handwheel is used for coarse 
vertical adjustment of the spindle head. The latter 
wheel is graduated in thousandths of an inch, widely 
spaced. An adjustable pointer can be set for convenient 
readings if greater accuracy is not desired. The smaller 
handwheel is graduated in tens of thousandths of an 
inch. One revolution of the large handwheel provides 
0:060 in. of vertical movement, and of the small hand- 
wheel 0-012 in. of vertical movement. Infinitely 
variable longitudinal table speeds, ranging from 3 inches 
to 125 feet per minute, are available, and can be changed 
immediately by means of a conveniently located control 
on the front of the saddle. A handwheel for operation 
of the longitudinal table movement is also standard 
equipment and is automatically disengaged as the 
hydraulic feed becomes operative. The hydraulic cross- 
feed is variable up to a maximum of 3 in. per table 
reversal. The amount of cross-feed may be quickly 
established by means of a control conveniently located 
on the control panel on the front of the saddle. The 
cross-feed of the machine may also be operated by 
means of a handwheel which is conveniently located on 
the front of the saddle, and which becomes automatically 
disengaged when the hydraulic cross-feed is in operation. 
A variable-speed continuous cross-feed for dressing or 
positioning is standard equipment. 

The amount of longitudinal and transverse table 
movements is sufficient to permit clearing the entire 
working surface of the table with the standard 
10 x } x 3 in. grinding wheel. The grinding-wheel 
spindle is driven through V-belts by a 2-hp motor 
mounted on an adjustable bracket attached to the head 
of the machine so as to provide two usable spindle 
speeds. 


HIGH-TEMPERATURE LABORATORY 
FURNACE 


A special design of laboratory furnace, using a new 
development in silicon carbide elements, i.e., a heating 
element in the same material as “ Silit ”’ rods but in the 
form of a tube, is announced by Siemens-Schuckert 
(Great Britain) Ltd., of Brentford, Middlesex. The 
advantages of long life and simple operation, inherent in 
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the ‘ Silit’ rod, are also present in the tube, with the 
important feature that uniform distribution of tem- 
peratures up to 1500° C is ensured, owing to the form 
of the element. 

Like the “‘ Silit” rods with thickened ends, the 
** Silit ” tube has a larger external diameter at the end 
portions and a central heating portion. A “ working 
tube,” in which the material to be treated is placed, is 
fixed in the centre of the “ Silit” tube. The latter is 
surrounded by another ceramic tube and the whole 
fitted into the steel cylindrical body, with suitable 
insulating material. This working tube, which has an 
internal diameter of 27 mm, is made of an impervious 
refractory material which therefore permits the use of a 
reducing atmosphere, if necessary, without fear of the 
element being attacked by the atmosphere. 

The electrical supply is connected to the thickened 
ends of the “‘ Silit ” tube, which, when necessary, may 
be very easily withdrawn after removal of the terminal 
cover, connectors, and working tube; this does not 
disturb the thermal insulation, which is positioned by 
the outer tube. 

To assist accurate temperature control, the voltage 
applied to the heating element can be reduced by 
means of a tapped transformer, thus allowing the input 
to the furnace to be reduced so that it just maintains the 
furnace temperature. 

As the electrical resistance of silicon carbide rods 
and tubes increases with age, the secondary of the 
above-mentioned transformer is also tapped, permit- 
ting the secondary voltage to be increased when 
“ageing” occurs. This tap changing is achieved by 
altering the position of a swing link. 

All the electrical equipment is housed in the bench- 
mounting stand of the furnace and includes the tapped 
transformer, tapping switch, main contactor, pilot lamp 
(to indicate “‘ furnace on”), manual power regulator, 
and ammeter. 


The manual power regulator is an_ electro- 
mechanical device which periodically switches on and 
off the supply to the furnace for intervals of time which 
can be preset. By using this device in conjunction 
with the tapped transformer extremely accurate 
temperature control can be obtained. 

As the maximum kW input to the heating element 
has to be strictly adhered to, an ammeter is fitted in the 
transformer primary circuit; the maximum primary 
current at various temperatures can thus be determined. 
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The illustration shows a 4-row Timken balanced- 

proportion tapered-roller bearing ; like other 

Timken bearings, this is made of special case- 

hardened high-alloy steel, heat-treated to provide 

a toughened shock-resistant core. 

Among the other advantages of the Timken 

balanced-proportion bearing are that, in relation 

to its outside diameter, it has a large bore— 

admitting a big roll neck—and has a very great Nati 
load-carrying capacity. 


MADE IN ENGLAND Eng 


Allo 


Regd. Trade Mark: 
TIMKEN 


BRITISH TIMKEN LTD., 
DUSTON, NORTHAMPTON (HEAD OFFICE); AND BIRMINGHAM 


Telephone : Northampton 4921/8, Telex No. 31-620 Telegrams : Britimken Northampton Telex 
SUBSIDIARY COMPANIES : Fischer Bearings Company Ltd., Wolverhampton ° Timken-Fischer Stockists Ltd., Birmingham 


THE ENGINEERS’ DIGEST 











| 





‘NEWS OF THE MONTH | 








PERSONAL 


Mr. G. W. Alexander, B.Sc., M.LE.E., A.M.I.Min.E., has 
been appointed chief engineer of Powell Duffryn Ltd. He has 
relinquished his executive position with Powell Duffryn Technical 
Services Ltd., but remains a member of the Board of that company. 


Mr. G. R. Blakely, B.Sc.(Eng.), M.I.C.E., M.I.Mech.E., 
M.LP.E., general works manager of G. A. Harvey & Co. (London) 
Ltd., Greenwich Metal Works, London, S.E.7, since 1952, has been 
elected to the Board of the company as works director. 


Mr. A. H. Chandler has been appointed by the London Division 
of the Central Electricity Authority as superintendent of the West 
Ham Power Station. 

Mr. D. J. Crabbe, works director of the Brazil factory of the 
Dunlop Rubber Co. Ltd., since last year, has returned to Dunlop’s 
Speke, Liverpool, factory as chief engineer. 

Mr. J. P. Ford, managing director of The Brush Group’s 
export companies for the past seven years, chairman of the Institute 
of Export, has joined Charles Colston Ltd., 3 Mill Street, London, 
W.1, the company formed by Sir Charles Colston earlier this year, 
as managing director. 

Mr. W. T. Hind has been appointed production supervisor of 
all manufacturing plants, other than for shavers, of Remington 
Rand Ltd. He will operate from the head >ffice at Commonwealth 
House, 1 19 New Oxford Street, London, W.C.1. Mr. W. Carter 
has been appointed general factory manager of the typewriter plant 
at Hillington, Glasgow. 


Mr. J. O. Hitchcock, B.Sc., F.R.Ae.S., F.1.M., sales director 
of The Mond Nickel Co. Ltd., Thames House, Millbank, London, 
§.W.1, has been elected a Member of the Institution -of Mining 
and Metallurgy. 

Mr. J. Jones, managing director of The National Gas and Oil 
Engine Co. Ltd., has been appointed deputy chairman of the 
company from January Ist, 1956, when he will relinquish his present 
position and be available to all companies of The Brush Group Ltd. 
in a consultative capacity. Mr. S. Webster, deputy managing 
director, will be appointed managing director of the company from 
January Ist. 

Mr. J. A. R. Kay, F.R.Ae.S., director of A. V. Roe & Co. Ltd., 
Manchester, and executive assistant to Sir Roy Dobson, the 
Managing director, has been appointed general manager of the 
company. 

Mr. E. J. Kimmins has been appointed deputy director-general 
(operations), and Mr. F. Marsh, deputy director-general (physical 
planning) in the production department at headquarters of The 
National Coal Board. Mr. J. H. Plumtre has been appointed 
deputy director-general (economic planning) before taking up 
another position with the Board. 


Mr. H. Dale Langley, B.Sc., has been appointed technical 
manager of Square D Ltd., 100 Aldersgate Street, London, E.C.1, 
the recently formed subsidiary of the American Square D Company. 


Mr. R. F, Lansdown has been appointed chief mechanisation 
engineer in the production department at the headquarters of The 
National Coal Board. 


Mr. Peter J. A. Lubbock, formerly with the Chaseside 
Engineering Co, Ltd., has been appointed publicity officer of Langley 
Alloys Ltd., Langley, Slough, Bucks. 


Mr. M. R. Neville has been appointed group publicity manager 
of British Industrial Plastics Ltd., Oldbury, near Birmingham. 


Mr. M. E. O’Keeffe Trowbridge, B.Sc., A.C.G.L, 
A.M.I.Chem.E., who has been in charge of the technical, technical 
sales and project engineering activities of Sharples Centrifuges Ltd., 
Woodchester, Stroud, Gloucestershire, has been elected to the 
Board of the company. 


Mr. Gerald M. Palmer has joined Vauxhall Motors Ltd., 
Luton, Beds., as an assistant chief engineer. Mr. Palmer will 
concentrate primarily on development of passenger cars. As one 
of a small group of senior engineering executives, he will be 
tesponsible to Mr. Maurice Platt, chief engineer of the company. 


Mr. Jj. D. Parsons has been appointed Director of Ordnance 
Factories (Explosives), Ministry of Supply. 


Mr. E. S. Pettyjohn, director of the Institute of Gas Tech- 
nology, xffiliated with the Illinois Institute of Technology, 17 West 
34th Street, Chicago, 16, Illinois, since 1945, has resigned. Dr. Henry 

. Linden, research director, has been appointed acting director, 
to serve until a successor to Mr. Pettyjohn is selected. 


Mr. James Royce has joined Hedin Ltd., Commerce Estate, 
Raven Road, London E.18, to take charge of manufacturing of 
furnaces, including high-temperature furnaces. 


Mr. Maurice H. Rutledge has resigned from his position with 
the Filtration Division of Newall Group Sales Ltd., and has been 
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appointed sales manager of the “ Filtrall ”” Division of C. A. Swales 
(Filters) Ltd. 


Mr. Philip A. Singleton has resigned from the Board of 
Monsanto Chemicals Ltd., 8 Waterloo Place, London S.W.1, in 
order to take up a new appointment with the Monsanto Chemical 
Company, St. Louis, U.S.A. Mr. D. R. Mackie, commercial 
director, has been appointed acting managing director of the 
company. 


Dr. David Martineau Tombs, M.Sc., Ph.D., A.M.I.E.E., 
until recently Senior Lecturer in Telecommunications at the Imperial 
College of Science and Technology, London, has been appointed to 
take charge of a newly constituted research department of Hoover 
Limited, Perivale, Middlesex. 


Lord Tweedsmuir, O.B.E., LL.D., has been re-elected 
President of the Federation of Commonwealth and British Empire 
Chambers of Commerce, 69 Cannon Street, London, E.C.4. 


Mr. Arthur Walker has been appointed managing director of 
Henry Berry & Co. Ltd., Hydraulic Engineers, Leeds. Mr. D. 
Coley has joined the Board of the company and now holds the 
appointment of chief engineer. 


Mr. H. A. A. While, London manager: of The United Steel 
Companies Ltd., 8 Grosvenor Gardens, London, S.W.1, has been 
elected to the Board of the Workington Iron and Steel Co. Ltd. 


Mr. B. S. Worrall, A.M.LE.E., has been appointed sales 
manager, electrical equipment, to Henry Meadows Ltd., Fallings 
Park, Wolverhampton. 


BUSINESS NOTES 


The Federation of Engineering Design Consultants, a new 
technical and professional association, has been formed with tem- 
porary headquarters at St. Stephen’s House, London, S.W.1. 
Mr. Ray Body, of E. G. Irwin & Partners Ltd., is chairman of the 
Federation. 


The Scientific Instrument Manufacturers’ Association, 
20 Queen Anne Street, London, W.1, has formed a Nucleonics 
Group. Mr. R. Y. Parry, of Ekco Electronics Ltd., has been elected 
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INDUSTRIAL STETHOSCOPE 


This new acoustical instrument ends 
guesswork in locating and detecting 
‘faults. The AIRSONIC is acutely sensi- 
tive to changes in the characteristic 
rhythms or sounds of mechanical and 
electrical equipment; of pipelines above 
or below ground; of metals, plastics and 
other materials. Whether known to exist 
or still unsuspected, the AIRSONIC will 
pin-point the ezact trouble spot—tracing 
unwanted noises, revealing leakages, 
discovering unsound joints, detecting 
excessive wear or metal fatigue. 


“Tune-in”’ to trouble... 


The AIRSONIC tunes in to trouble, tunes out unwanted fre- 
quencies. Saves time and labour in plant maintenance, avoids 
costly breakdowns. AIRSONIC, the infallible fault-finder, is 
compact, non-electric—and quite inexpensive. 


\ AIRSONIC LTD. y 
\ 14 Old Queen St., London, S.W.| : 
Telephone : TRAfalgar 2255/6/7 
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BOULTON PAUL ELECTRONICS 
BOULTON PAUL AIRCRAFT LTD 
WOLVERHAMPTON 


Dear Sirs, Do we know 





Very probably we do, as we have a wide circle 
of friends, However, not all our friends are 
fully acquainted with our expanding interests in 
the field of industrial instrumentati 
always glad to talk about ourselves ‘in a very 
modest manner, of course). : 





“‘Typrod” Mats give comfort 
where it is most needed, arrest stand- 
ing fatigue and ensure greater 
industrial efficiency. Both rigid and 
roll up types are made, and their surface 
properties prevent accidents and break- 
ages. In standard sizes, or in special sizes 
and shapes to order. 


Do you wish to measure loads on :achine 
presses, tension in tie bars or guy ropes? Ar 
you having difficulty in accuratel i 
small displacements? Perhaps you w unt 
objects leaving your production lines or to tine 
processes accurately, Perhaps 
equipment would interest you, 
obtain a stabilised power unit 
your existing equipment we can h 








Where machine lubricant is in use, oil ee eee SERS oe: ; 
met aN i s the Electronics Division of a large aircraf: 
resisting material is supplied. e F 2 ee ; a 
sisting PP company, we are in a unique position to offer a 
specialised service throughout all branches of 
industry, 





Guaranteed. Contractors to the Ministry of Works, 
Ministry of Supply, British Transport Commission, etc. 





¥ 5 Our catalogue has details of all our eat 
The link between efficiency and comfort - stabilised power units, load cells and load 
rings, strain gauge and displacement transducer 
monitoring equipment, six-channel filn recorders, 


counters, timers etc,, and automatic -anometers, 
Oh, yes? and v ke a very li in instruren: 
MAT. cases too, Drop us a line; we are sure we can hel: 












you, 
Manufactured by 
TYRE PRODUCTSLTD, = [| = =  —— __ You sey 
303 Harrow Road, Wembley, Middlesex BOULTON PAUL BIBCTRONICS 
Telephone : WEMbley 9555 TELEPHONE > FORDMOUSES 319 














IN USE AS 
SEALS ON 

Air compressors 
Jet aircraft engines 


Diesel and other 
internal combustion 
engines 


Pneumatic plant 


Immediately available in aluminium = | | [Ss x4 E /[s\ (L 
(:005” upwards) and copper (:008” upwards). ; 

LAMINATED FOIL ee a 
Leaflet (E.D.10) and information from the 


SOLE MANUFACTURERS GASKETS AND SEALS 


PLEXEAL LTD., HALL LANE, SOUTH CHINGFORD, LONDON, €E.4 
(A subsidiary of Cork Manufacturing Co. Ltd.) 


Telephone: Silverthorn 2666 (7 lines) Telegrams: Plexeal Easphone London 
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chairman, and Mr. H. A. Luss, of Isotope Developments Ltd., 
vice-chairman of the Group. 

The Association is organising an exhibition entitled ‘‘ Atoms, 
Electrons and Industry,” to be held in Bristol from June 6th to 8th 
to demonstrate the importance of applications of atomic energy to 
industrial and wider uses. 


Metropolitan-Vickers Electrical Co. Limited have recently 
completed the reorganization of their infra-red demonstration 
section in its new location on the first floor at 132-135 Long Acre, 
London W.C.2. es ; 

‘Yhe company were pioneers in the development of industrial 
infra-red lamp plants for paint stoving on aeroplanes in the last war 
and this demonstration room still includes a lamp plant, although 
emphasis is now on the tubular sheathed element type of plant 
which, in addition to being more robust, aiso permits higher loadings 
per square inch. 

All the plants are operative and have a total connected load of 
approximately 90 kW. The equipment includes a variable speed 
mono-rail conveyor, a 6-ft. spray booth, test panels and associated 
instruments. = 

Many organizations already have availed themselves of the 
demonstration section to test the suitability of infra-red heating 
in connection with their products. 

Heating engineers are in attendance and are dealing daily with 
industrial applications where heat processing is required for paint 
stoving, moisture extraction, preheating and curing. 


The British Thomson-Houston Co. Ltd., Rugby, have 
formed a new company, The British Thomson-Houston Co. 
Central Africa (Private) Ltd., with >ffices in Salisbury, Bulawayo, 
and N’dola. Mr. K. C. Ford, B.Sc., A.M.I.E.E., who has been 
appointed general manager, is well known in Rhodesian engineering 
circles, where he has spent a number of years as the BTH Co.’s 
regional representative. 3 

In addition to Mr. K. C. Ford, Mr. G. R. A. Johnson, of 
Messrs. Johnson & Fletcher, is included on the Board of Directors. 


The BEAMA Catalogue, the third edition of which has now 
been published, is recognised throughout the world as the most 
comprehensive buyers’ guide of the products and services of the 
electrical manufacturing industry. Its 1034 pages contain detailed 
descriptions of the products of the industry in more than 1200 
product groups, and a trade directory. It also includes a glossary 
in five languages—English, French, German, Portuguese, and 
Spanish. More than 15,000 copies of this new edition of the Cata- 
logue are now being sent to every country in the world, to Embassies 
and Trade Commissioners, overseas buyers, public utility >fficials, 
distributors and wholesalers. —The BEAMA is one of the few trade 
associations which maintains overseas committees in various 
countries throughout the world, notably the Commonwealth. It is 
mostly from these committees tnat the names of overseas recipients 
of the Catalogue are obtained. 

The Catalogue is in three sections. ‘They are: “‘ Electrical 
Power Plant”; ‘‘ Electrical Equipment in Industry, Transport 
and Communications ”’ ; and ‘‘ Domestic and Commercial Electrical 
Appliances, Lighting Accessories and Installations.’’ For easy 
reference each section is printed in a different colour. 

Every technical term used in the Buyers’ Guide is in five 
languages. The classified Buyers’ Guide lists the complete range 
of electrical and allied equipment manufactured by member firms of 
the BEAMA, and the Trade Directory gives the principal names 
and addresses and full details in the United Kingdom of all member 
firms of the Association. The name, address, telephone number 
and telegraphic address of more than four thousand overseas 
branches, representatives and agents throughout ninety territories 
in the world are included in the Catalogue. 

, on Catalogue is published for the BEAMA by Iliffe and Sons 
Ad, 


The British Reinforced Concrete Engineering Co. Ltd. 
announce that arrangements have been made with the Lancashire 
Steel Corporation Ltd., their largest supplier of steel wire, for the 
establishment of a company which will be owned in equal shares 
by B.R.C. and L.S.C. 

This new company will be known as B.R.C. Steel Co. Ltd., and 
will carry on the business of wire drawing in a factory which is to 
be erected on B.R.C.’s property at Stafford. The output will be 
solely for B.R.C.’s own consumption, and will materially assist in 
Providing steady supplies of the steel wire which is the principal 
raw material used in their business. 


The Belark Tool & Stamping Co. Ltd., have moved to 
9 Carnaby Street, London, W.1, Tel. No. GERrard 2178. 


Vacuum Oil Co. Ltd., Caxton House, London, S.W.1, has 
changed the name of the company to Mobil Oil Company Ltd. 
There will be no change in the ownership, management or policy 
of the company. 


The Shirley Tools & Engineering Ltd., Elgin Road, Free- 
mantle, Southampton, announce that their new telephone number 
is Southampton 21881. 


The General Electric Co. Ltd. have opened a new depot at 
Magnet House, Derby Street, Preston, under the management of 
Mr. R. G. Galloway. Tel. No. Preston 57871/2. 


The National Aeronautical Establishment at Bedford will be 
known, as from 1st December, as the Royal Aircraft Establishment, 
Bedford. Set up in 1946 to supplement the work of the R.A.E., 
fatnborough, it is equipped with some of the most up-to-date wind 

els. 
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_ Pressure Die Casting Industry. With a growing demand for 
its products, the Pressure Die Casting industry has had to look for 
ways to increase its productivity. Details of some of the measures 
it has taken are revealed in ‘“*A Review of Productivity in the 
Pressure Die Casting Industry” just published by the British 
Productivity Council. The Review shows that automation has become 
an increasingly prominent feature in this industry, and although the 
completely automatic pressure die casting tactory is probably a 
long way from realisation, the indications are that the techniques 
of automation will be employed to an increasing extent. 

A particularly important feature in developing the :fficiency of 
the industry has been an improvement in the relationship between 
the die caster and his customer. All too prevalent in pre-war days 
was the practice of a die caster receiving instructions to produce a 
casting to specified dimensions without any thought having been 
given by the customer to the economics of design. Today, a close 
degree of co-operation exists between the die caster and the majority 
of his customers with the consequent production of castings which 
combine the essential requirements of design with the most 
economical method of production. 

Among developments which are referred to in the’ Review are 
the close attention which has been paid in recent years to tech- 
nological details, such as water cooling of dies, the composition of 
alloys and also to such matters as materials handling.*-Reference is 
also made to other techniques including estimating and costing, 
work study and plant maintenance. Copies are obtainable from the 
British Productivity Council, 21, Tothill Street, London, S.W.1. 
Price 2s. 6d. 


POROUS METAL BEARINGS 

Quite apart from its excellence as an instructional film on the 
design and application of porous metal bearings, ‘‘ The Funda- 
mental Principles of Self-Lubrication,” devised by Bound Brook 
Bearings Ltd., of Lichfield, Staffs., is noteworthy for the fact that 
it tells its story without a word or hint of advertising or other form 
of self-glorification. Rigidly eschewing conventional approaches to- 
commercial film technique via Publicity Departments, Bound 
Brook Bearings Ltd., experts on porous metal bearings, have wisely 
decided to let other experts develop their theme. As a result, expert 
production by Dr. D. Ward, for Technical & Scientific Films Ltd., 
in association with the Film Producers Guild Ltd., and expert 
scripting and direction by Harry Dance have combined to make an 
expert film, interesting, accurate, and informative. By a skilful 
and intelligent blend of straight photography of startling brilliance 
and excellently conceived and executed animated diagrams, graphs, 
and drawings, the film admirably reviews the elementary principles 
of friction and lubrication in solid journal bearings and porous 
metal bearings, within the parameters of viscosity, load, and speed, 
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And after a session with heads 
wrapped in wet towels, our design 
department will emerge triumphantly 
with the springs calculated to do the 
job better than any other. It’s as 
well to call us in at the design stage, 
you know. More than thirty years 
facing up to this sort of thing has 
taught us mest of the answers. 








LEAVE /7 70 
To help your design a 
department: The Lewis 
Spring Me offer a 40- 
page booklet on spring 

design, full of technical OF REDDITCH 


SPRINGS. SPRING CLIP 
data. 2/6d. Post Free. PRESSWORK, WIRE FORMS 


VOLUTE SPRINGS 











THE LEWIS SPRING CO. LTD. 


RESILIENT WORKS, REDDITCH. Phone: Redditch 720/1/2 
London Office : 122, High Holborn, W.C.1. Phone: Holborn 7479 & 747) 
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cast for an important part... 





Consider the strength of a Heavy Duty Dumper 





Have your steel castings 





machined 


Dumpers used for big excavating and quarrying projects have to lead a tough life 
and a long one. Transmission components in particular are subject to the grinding 
wear and tear of heavily loaded vehicles running at high speed and climbing 


. Where they are cast... 


rough, rock strewn country. It is because of the need for calculated, unfailing 
strength in the transmission units of the Euclid Dumpers manufactured by * 

Euclid (Great Britain) Ltd., illustrated above, that Lloyds with their unsur- 

passed facilities for scrupulous control at every stage of production are called P y 


upon to cast these vital components. 


* 


TYPICAL LLOYDS STEEL SPECIFICATIONS USED FOR TRANSMISSION PARTS : 

Grade Y,0.75% Cr, hardened and tempered, Yield Stress 30/40 t.s.i.; Ult. Stress 45/55 t.s.t. 5 a machine as well as cast 

Elongation 20/15%; R.O.A. 40/30%. 

Grade Z, 1.5% N.C. Cr, Annealed, hardened and tempered, Yield Stress 30/40 t.s.i. ; Ult. 

Stress 45/55 t.s.1.;' Elongation 20/15%; R.O.A. 40/30%. 

E. H. LLOYD & CO. LTD., P.O. BOX 5+ JAMES BRIDGE STEEL WORKS - WEDNESBURY - STAFFS - PHONE JAMES BRIDGE 2401 
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and clearly and dispassionately demonstrates the advantages and 
limitations of such bearings. 

This production (16-mm, sound, running time 31 min.), an 
outstanding examp!e of the immense value of motion pictures as an 
educational medium. is available on free loan, on application to 
Bound Brook Bearings Ltd. 


“ PROBLEMS OF AIRCRAFT PRODUCTION ” 


The Fourth Annual Conference on “ Problems of Aircraft 
Production ”’ is being promoted by the Southern Section of the 
Institution of Production Engineers at the University of Southamp- 
ton (by kind permission of the Vice-Chancellor), on Friday and 
Saturday, 6th and 7th January, 1956. 

The theme of this Conference will be: ‘‘ Speeding Aircraft 
Production,” and emphasis throughout the Conference will be 
placed on methods which will enable reductions to be made in the 
time taken to produce aircraft. 

A feature of the 1956 Conference will be the inauguration of 
“The Lord Sempill Paper.’’ It is intended that the presentation 
of this Paper shall be an annual event to mark not only Lord 
Sempill’s lifelong interest in aviation, but also his association with 
the Institution of Production Engineers (of which he is a Past 
President) since its formation. 

The author of the agg” Lord Sempill Paper is Sir Roy Fedden, 
M.B.E., F.R.S.A., D.Sc., F.R.Ae.S., and his subject will be “ The 
Nation’s Aircraft Needs.’ He will examine broadly the tech- 
nological and economic aaa. which influence the development 
and marketing of aircraft, and will refer to the influence—sometimes 
good, sometimes bad—of Government policy. 

Mr. H. G. Gregory, M.I.Prod.E., manager of the Northern 
Factories of Fairey Aviation Ltd., and Mr. A. Vines, A.M.I.Prod.E., 
production manager of the Fairey Aviation Co. at Hayes, will present 
a joint Paper dealing with significant developments in production 
methods. They will refer to tne new kinds of machine tools and 
other equipment which these new methods demand and will show 
how they enable production time to be reduced. The Paper will 
refer to the work which the Fairey Aviation Co. has done in the 
design and development of new machine tools for aircraft production. 

Mr. I. R. Smith, chief inspector, Aircraft Division, Bristol 
Aeroplane Co. Ltd., will present a Paper on the control of production 
processes. Mr. Smith will deal with some of the ancillary production 
processes which sometimes cause considerable delays in production, 
and will review new techniques such as supersonic crack detection, 
and so on. 

The Machine Tool Trades Association are sponsoring a Paper 
on the development of machine tools for aircraft production, which 
will be presented by Dr. D. A. Oliver, M.Sc., director of research, 
B.S.A. Group Research Centre. 


BRITISH FIRM APPOINTED AS CONSULTANTS 
TO THE INDIAN GOVERNMENT 


In the face of keen international competition, especially from 
America and Germany, a British firm, Associated Electrical Industries 
Ltd., has been appointed to act as consultants in a major project to 
create a heavy electrical manufacturing industry in India. 

It is the intention of the Indian Government to build up an 
independent industry capable of meeting a substantial proportion 
of the country’s requirements for hydro electric plant, electric 
traction equipment, generating plant and distribution gear. 

A.E.1. has been appointed for a basic period of 15 years. The 
company will act as the Government’s consultants in the design, 
layout and construction of the factory or factories, the general 
arrangements and procurement of plant, machines and equipment, 
and the preparation of a suitable training scheme. They will advise 
on all matters necessary for the successful working of the factory 
and wili provide information regarding manufacturing techniques. 
They will supply designs for equipment and assist in the establish- 
ment of the engineering design department at the factory. A.E.I. 
will provide in India a resident engineer and the necessary technical 
speciatists. A number of A.E.I. experts will be leaving for India 
shortly to survey suitable factory sites. 

A factory of the size proposed is expected to employ about 
10,000 people and the capital cost of such a factory is likely to be 
as much as £20 million. 

Companies of A.E.I. have operated independently in India 
since the beginning of the century and in 1930 A.E.I. India, a 
subsidiary of the parent company in London, was formed. Nine 
years later a subsidiary manufacturing unit was established, which 
produces a wide range of light electrical equipment. Tne products 
of the new Indian Government plant will not conflict with those 
manufactured by the existing A.E.I. factory. 

The present A.E.I. interests in India employ some 1,500 people. 
Many hundreds of Indian engineers have undergone their training 
at the factories of B.T.H. and M.-V. Companies in this country 
and many of them now hold posts of high responsibility in Indian 
industry. Although the new project provides for the establishment 
of an Apprentice Training Scheme in India, many more Indian 
nationals will undergo specialised training at the Works in England 
in the interim period. 


NEW BTH COMPANY IN CANADA 


Following the recent announcement that BTH is establishing a 
new company in Canada—The British Thomson-Houston Co. 
(Canada) Ltd., with headquarters in Toronto—we now learn thet 
Mr. H. Gordon McHaffe, B.Sc., A.M.I.E.E., has been appointed 
director and general manager. The company also has a branch 
fice in Montreal and in due course will open other >ffices in various 
Parts of the Dominion. 
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The past achievements of BTH in the Dominion augur well for 
the future of the new company. Amongst large and important 
contracts carried out may be mentioned the two 25,000-kW, 
60-cycle, double extraction turbo-alternators, one hydrogen- 
cooled, installed at Windsor, Ontario, for the Ford Motor Company 
of Canada; and the control equipment supplied for the Toronto 
Subway cars. More recently, orders were placed with BTH by 
British Columbia Electric Co. Ltd. for seven 230-kV, 750-MVA, 
oil circuit breakers, these equipments now being in course of 
manufacture at the London (Willesden) Switchgear Works. 


ATOMS SHOW TO BE STAGED AT THE BIF 


The ‘“ Atoms for Britain” exhibition, which created world- 
wide interest when originally staged at Geneva during the recent 
atom conference, will be seen for the first time in this country at 
next year’s British Industries Fair. 

It is to be presented by the U.K. Atomic Energy Authority and 
will be a major feature in the BIF electrical and electronics sections 
at Olympia, London, from April 23 to May 4. 

The exhibition, which covers 7000 sq. ft., will show Britain’s 
progress in harnessing nuclear power and in using atomic energy 
in industry, agriculture and medicine. 

The research carried out at Harwell will be illustrated by large- 
scale models, photographs and diagrams. One of the models will 
be of DIDO, the ‘‘ heavy-water ” research reactor which will be 
completed by next summer. . 

A model of Britain’s first atomic power station now being built 
at Calder Hall, Cumberland, will also be on show. This station, 
which is scheduled to start feeding electricity into the national grid 
at the end of next year, is the first of 12 to be built in Britain during 
the next 10 years. Another model on display will be of a more 

advanced and experimental type of power unit now under construc- 
tion at Dounreay, Caithness. 

Visitors will also see how radioactive isotopes can increase 
productivity and =fficiency and save millions of pounds and thousands 
of working hours. It will be shown how isotopes can detect leaks 
in water mains and oil pipelines, trace the movement of river mud 
to aid dredging, develop better fertilizers and weed-killers and 
assist medical diagnosis, treatment and research. 

The BIF will be held at Earls Court, London, from February 
22 to March 2 and at Olympia, London, and Castle Bromwich, 
Birmingham, from April 23 to May 4. 


G.E.C. ATOMIC ENERGY ACTIVITIES 


The G.E.C.-Simon Carves Industrial Atomic Energy Group 
have come to an arrangement with The Motherwell Bridge & 
Engineering Co. Ltd. under which the latter company will be 
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Grinding a pinion shaft on a 42 in. swing plain grinder 
1000] 


W HEN you consider that the largest and heaviest Churchill Plain Grinders 
are built to the same high degree of accuracy as the smallest Churchill tool- 


room Grinders, you then have another reason for their pre-eminence in industry. t . 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, MANCHESTER ‘ 


Export Sales Organisation : Home Selling Agents : 
Associated British Machine Tool Makers Ltd., Charles Churchill & Co. Ltd., 
London, Branches & Agents Birmingham & Branches 
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associated with them in the construction of nuclear power stations. 

The works of The Motherwell Bridge & Engineering Co. Ltd. 
cover an area of 35 acres and have a shop floor area of 410,000 sq. ft. 
Outside of the shipbuilders the company is the largest buyer of 
steel plates in Great Britain. They have recently installed one of 
the largest stress relieving furnaces of its kind in the country and a 
pickling plant which contains the most modern equipment. 

Associated with the development of their pressure vessel shops 
they have built modern laboratories for carrying out X- -ray develop- 
ment and viewing, and mechanical and metallurgical testing covering 
all the modern methods of steel process control. As part of their 
current £1 million works extension and re-equipment scheme, they 

are installing a 2,000-ton hydraulic press for special plate work to 
supplement their existing 1000-ton press. 

The company is closely associated with The Chicago Bridge & 
Iron Company of America, and a free interchange of technical 
developments and research takes place between the two companies. 
They are the sole licensees for Hortonspheres and they are at present 
constructing the 140-ft diameter sphere for the United Kingdom 
Atomic Energy Authority’s experimental fast reactor at Dounreay, 
Caithness. 


METROPOLITAN-VICKERS PROTON LINEAR 
ACCELERATORS FOR ATOMIC RESEARCH 


In aay with the United Kingdom Atomic Energy 
Authority, a 0.5-50-MeV proton linear accelerator is being designed 
and manufactured by Metropolitan-Vickers Electrical Co. Ltd. for 
installation in the Atomic Energy Research Establishment at 
Harwell. This is the first section (described as the ‘“‘ pilot section ” 
in the recently issued report of the U.K.A.E.A.) for a 600-MeV 
accelerator, but it is understood that a decision to proceed with the 
complete plant has not yet been made. Metropolitan-Vickers is also 
building an almost identical accelerator for the European Council 
for Nuclear Research (‘‘ CERN ”’) at Geneva. 

The proton accelerator for Harwell will consist of three resonant 
cavities, respectively 20, 40 and 40 feet in length. The first 20 feet 
will accelerate protons ‘from an injector to an energy of 10 MeV. 
Power is to be provided by triode amplifiers driven at a controlled 
frequency, special valves having been developed for this purpose 
by the U.K.A.E.A. Grid focusing will be employed in the first 
cavity, but the remainder of the machine will use magnetic alternating- 
gradient focusing in order to extract a higher current beam. In this 
method of focusing a quadripolar lens is included inside each drift 
tube, and these lenses are arranged so that the focusing in one plane 
and de-focusing in a plane at right angles are interchanged on 
alternate drift tubes; this produces an overall focusing in the 
manner now employed for large synchrotrons. 

For the Harwell equipment, which will produce protons at an 
energy of 50 MeV, radio-frequency power will be supplied to each 
cavity in pulses of 400 microseconds duration at a maximum 
recurrence rate of 50 per second ; the injector is to supply a peak 
current of 5 mA at 0.5 MeV, and, as 0.5 mA is expected to be 
trapped in phase and accelerated within the machine, a high output 
current may be expected. The equipment for Geneva will operate 
ata much lower duty cycle, as it is to be used as an injector for the 
new 25-GeV proton synchrotron to be built there. 


CONTRACTS 


BRITISH RAILWAYS DIESEL LOCOMOTIVE ORDERS 


Ten main-line mixed traffic and ten branch line diesel-electric 
locomotives will be built by the North British Locomotive Co. 
Ltd. for the first stage of the motive power programme in the 
British Railways £1200 million modernization plan. Both types 


will be four-axle, double-bogie locomotives with electrical equip- 
ments supplied by The General Electric Co. Ltd. 
or the main-line locomotives, the power equipment will 
comprise a pressure-charged vee 12-cylinder N.B.L./M.A.N. 
1000 hp, 1500 rpm engine direct-coupled to a G.E.C. main generator 
with overhung auxiliary generator. Each axle will be driven through 
seman resilient gears by a nose-suspended, forced-ventilated 





traction motor. Control will be by a combination of generator field 
control and variation of engine speed, the latter being effected by 
three air-operated pistons acting through levers on the engine 
governor to provide eight engine speed steps. Automatic torque 
control through an oil servo regulator will be available on all 
controller notches. These locomotives are designed for a maximum 
axle-loading of 18 tons and a top speed of 75 mph. There will be a 
driving cab at each end of the locomotive. 

The branch-line locomotives will be of similar wheel arrangement 
to the main-line design, but will have a driving cab at one end only, 
with duplicated controls for driving from either side. They will be 
powered by a 16-cylinder Paxman YHXL 800 hp, 1250 rpm 
engine direct-coupled to a flange-mounted G.E.C. main generator 
with overhung auxiliary generator. Forced-ventilated, nose- 
suspended traction motors will drive the axles through Wiseman 
resilient gears. The control system will be generally similar to that 
of the main-line locomotives. In the branch line design the axle 
load will be 17 tons and the maximum speed 60 mph. Both types 
will be arranged for multiple-unit working. 


The British Transport Commission—as already announced— 
has placed a contract for forty main-line diesel-electric locomotives 
with The English Electric Company Limited, the only British 
manufacturer capable of building complete diesel- electricand straight- 
electric locomotives in its own works. Its designs incorporate “* English 
Electric ’ diesel engines, generators, motors and mechanical parts. 

he first main-line diesel-electric locomotives to enter service 
in Great Britain, in Australia and in New Zealand—to quote a few 
examples—were all powered by “‘ English Electric’? equipment. 

The company supplied the diesel-electric equipment for the 
five locomotives 10 000, 10 001, 10 201, 10 202 and 10 203, the 
latter being the most powerful diesel-electric locomotive operating 
on British Railways until the arrival of the ‘“ English Electric ” 
3300 hp “‘ Deltic ”’ locomotive last month. 

On the Southern Region of British Railways, well over one 
thousand motor coaches are equipped with ‘“‘ English Electric ” 
straight-electric traction motors and control equipment. This 
Region has the most intensive suburban service in the world and 
is also one of the most successful electrified systems in the world. 

“*English Electric’ activities in the field of straight- electric 
traction are world- wide, their electric locomotives being in service 
in North and South America, South Africa, India, Australia, New 
Zealand, Spain and other countries. 

Twenty of the locomotives on this new contract will be of the 
1000 hp double bogie (Bo-Bo) type. The ‘‘ English Electric ’ 
8 SVT design of diesel engine will be applied. These locomotives 
have been designated type “‘A”’ by British Railways. 

Another ten of the locomotives ordered will rng of the 1100 hp 
double bogie (Bo-Bo) type. These have been designated type “‘ B” 
by British Railways. A 9-cylinder super-charged Napier Deltic 
engine will be installed. It is interesting to note that the world’s 
most revolutionary motive power unit—the 3300 hp Deltic loco- 
motive—which has been undergoing preliminary trials on British 
Railways for the past month, employs two 18-cylinder Napier 
Deltic engines. 

The remaining ten locomotives will be of the 2000 hp double 
bogie (1Co-Col) type and will incorporate the 16 SVT type 
“English Electric’ diesel engine. These locomotives have been 
designated type ‘“‘ C ” by British Railways. They will follow closely 
British Railways designs, incorporating * * English Electric” equip- 
ment, already in service for some years on both the London Midland 
Region and the Southern Region of British Railways. These 
locomotives have operated fast London-to-Glasgow express train 
services and have hauled such famous trains as ‘“‘ The Atlantic 
Coast Express’ and ‘‘ The Golden Arrow ”’. 


Crompton Parkinson Ltd. are to be entrusted with the supply 
of traction electrical equipment for 30 main line locomotives for 
British Railways. 

Ten of these are of the largest capacity for use with the highest 
powered (2300 hp) diesel engines to go into service on British 
Railways. These are for heavy duty locomotives. 20 sets will be of 
medium capacity for use with 1160 hp engines in mixed traffic 
locomotives. 
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The majority of the locomotives ordered for this new Railway 
programme will be built by British locomotives building firms and 
these 20 mixed traffic locos with Crompton Parkinson equipment 
will be built by The Birmingham Railway Carriage & Wagon Co. 
Ltd. However, British Railways have themselves decided to build 
their first diesel electric locomotives of over 2000 hp and Crompton 
Parkinson will be the only firm to supply electrical equipment for 
these Railway-built locos in the highest capacity class. 

Each of the 30 equipments includes a main and auxiliary 
generator ; four or six traction motors for mixed traffic and heavy 
duty locos respectively ; four or five auxiliary machines for driving 
compressors, exhausters, fans, pumps, etc., together with the 
electric control equipment necessary for the correct and safe func- 
tioning of the whole under the control of the driver. 

All the generators and motors on these orders will be manu- 
factured in Crompton Parkinson’s Chelmsford Works, while the 
control gear will be built to Crompton Parkinson’s requirements 
by Allen West & Co. Ltd. 

Delivery of these orders, which are among the largest for 
electrical equipment placed by British Railways in this new pro- 
gramme, will extend into the early part of 1958. Their value is 
approximately £? million. 


Brush Bagnall Traction Ltd., of Loughborough, a member 
of The Brush Group, have received an order for twenty diesel 
electric locomotives for the British Transport Commission. The 
order is worth nearly £14m. 

The first locomotive will be ready for service in 21 months’ 
time, and one locomotive will be delivered every three weeks there- 
after. 

The order is part of an initial project for purchasing 130 loco- 
motives, and it is understood that the locomotives in this pilot order 
will be subject to extensive tests to determine the best types. 

British Railways modernization programme, as announced, 
involves the purchase of 2500 diesel electric locomotives and the 
ultimate placing of larger contracts will depend upon the result of 
these tests. 

With a fuel capacity of 500 gallons, which is sufficient for 
approximately 500 miles, the Brush Bagnall locomotives are designed 
for a maximum safe speed of 75 miles per hour. They will be used 
for passenger and freight services and will be able to maintain high 
average speeds. 

Included in the equipment is a train heating boiler which 
provides steam for the heating of the coaches. The water supply 
for this purpose is carried in tanks mounted on the locomotive. 

The locomotives are designated Type AIA-AIA, which means 
that the superstructure is mounted on two bogies, each bogie 
having three axles of which the two outer axles are motored, the 
centre axle being used for carrying purposes only. 

The locomotives are provided with a driving cab at each end, 
and there is provision for connecting gangways which will be used 
when the locomotives are coupled together for multiple working. 

In appearance, the locomotives are similar to the twenty-five 
1000 hp locomotives which Brush Bagnall have built for the Ceylon 
Government Railway. 

Each of the two bogies has six wheels with a wheelbase of 14 ft. 
The overall length of each locomotive is 57 ft and in working order 
it weighs 104 tons. 

The power unit consists of the Mirrlees vee-form 12-cylinder 
turbo-charged, four-stroke oil engine developing 1250 hp at 850 rpm, 
coupled to a Brush generator with a continuous output of 828 kW. 
An auxiliary generator is flange-mounted on the main generator and 
the output from this is used to drive the air brake compressor and 
the vacuum compressors. Engines and electrical equipment of this 
type have already had considerable service in Ceylon. 

In the preliminary tests, to be carried out by British Railways, 
particular attention will be paid to the performance of the diesel 
engines, and in this respect ease of maintenance will be most 
important. 

The locomotives were designed by Brush Bagnall Traction Ltd. 
to the requirements of the British Transport Commission. ‘lhe 
traction motors, control gear, main generators and superstructure 
will be manufactured by Brush Electrical Engineering Co. Ltd., 
Loughborough, and the diesel engines by Mirrlees, Bickerton and 
Day Ltd., Stockport (another manufacturing subsidiary of The 
Brush Group Ltd.). The complete locomotives will be assembled 
in the Brush Bagnall Locomotive Erecting Shop at Loughborough. 


The Nova Scotia Light & Power Company have placed a 
second order with the English Electric Company Limited for 
a 45,000 kW, 3,600 rpm steam turbo-alternator set, complete with 
feed heating and condensing plant, for installation at their Water 
Street Power Station in Halifax, Nova Scotia. 

The value of the order is approximately £450,000. The first 
set was ordered in July 1954. The second set, like the first, will be 
built at the company’s Rugby Works. 

The turbine is designed to operate with steam at 900 psig, 
900YF, at the turbine stop valve and for five-stage feed heating 
with a vacuum of 284 in. at M. 

The alternator is of the hydrogen- cooled type for generation at 
13,200 volts, three-phase, 60 cycles. The condensing plant is of the 
cleanable twin shell type and the five-stage feed heating scheme 
se comprise three low-pressure and two high-pressure feed water 

eaters. 


An order totalling more than a million dollars to supply diesel 
engines for a Canadian tractor has been secured by F. Perkins Ltd., 
of Peterborough. 

The company recently negotiated a £1,000,000 order for tractor 
engines with Yugoslavia. 

The new order has been placed by the Cockshutt Farm Equip- 
ment Ltd., of Brantford, Ontario. It is the first time that a Canadian 
tractor firm has standardized on a British engine. 

The order is for the Perkins L4 engine, claimed to be the cheapest 
of its horsepower i in the world. It is being installed in the Cockshutt 

‘40 PD ” 3-4 plough, 4-wheel tractor. 


Leyland Motors Ltd., Leyland, Lancashire, has received a 
contract from the Ministry of Communications of the State of Israel 
for 250 omnibus chassis estimated to cost £1,000,000. The vehicles 
are Leyland Royal Tiger Worldmaster models with 150 hp under- 
floor diesel engines. 


R. H. Neal & Co. Ltd., Plant House, Ealing, London, W.5, has 
received two contracts for mobile cranes from the Egyptian Republic 
Railways and the Persian Customs Department, respectively. The 
value of the contracts is in excess of £120,000. 


The Shaw Savill Line has placed orders for two refrigerated 
motorships for its cargo services to Australia and New Zealand with 
Camel Laird & Co. (Shipbuilders and Engineers) Ltd. and Vickers- 
Armstrongs (Shipbuilders) Ltd., Newcastle-upon-Tyne, respectively. 

The ships will have an overall length of 512 ft, a moulded 
breadth of 70 ft, a loaded draught of 30 ft 4} in, and a gross tonnage 
of about 11,500 tons. There will be 375,000 cubic feet for refrigerated 
cargo and 250,000 cubic feet for general cargo. Each ship will be 
driven by an eight-cylinder supercharged opposed piston diesel 
engine constructed by Harland & Wolff Ltd. Tne service speed of the 
ships will be 17 knots. 





NICKEL-CHROMIUM RESISTANCE ALLOYS 


OF IMPECCABLE STANDARDS UP TO 


950° C 


“NICHROME”’ V 


giving the highest 
temperatures for 


is universally accepted. 


‘“‘Nichrome”’ V (80/20) is recognised as the most advanced 
development in alloys for use as resistors at temperatures up 


‘“NICHROME’’ 


1150° C 


THE LONGEST WORKING LIFE 


THE NICKEL-CHROMIUM ALLOYS protected by the registered 
trade-mark “‘Nichrome” hold a pre-eminent position which 
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to 1150 
The United States Army Corps of Engineers has awardei a 
) a contract for the manufacture and delivery of one 90,750/121,000 ‘*Nichrome”’ (65/15) is the highest standard of quality for 
kVA 13.2/161 kV three-phase, 60 cycles power transformer, together resistance wire in appliance heating at temperatures up to 
with all accessories and spare parts, to English Electric Export 950° C. 


and Trading Company Limited. It will be recalled that earlier 
this year English Electric Export and Trading Company Limited The useful life of ““Nichrome”™ alloys is far superior to that 
were the lowest bidder against the first invitation for this same of all other alloys when tested at normal operating 
contract, but all bids were cancelled and the invitation re-issued. 

temperatures. 


The transformer will be installed in the switchyard at Table 
Rock Dam, located on the White River in Taney County, Soutn For full information on the properties and characteristics 
vest Missouri, and will serve two generators each rated at leas sk for a copy of THE 
52,632 kVA. In November of last year ‘‘ English Electric ” were of these and other alloys, p r . vo r seat). P 

awarded the contract for the two 68,000 hp vertical Francis water ELECTRICAL ALLOY DATA BOOK (iree on requ 
turbines for this project. 

The present transformer for Table Rock Dam will be of the = TD 
two-winding, oil-immersed, self-cooled, forced air-cooled, Class B R I TI S H D R I V E R H A R R I S C O i L " 
OA/FA, dual- rated, inert gas-filled, three- phase type, suitable for MANCHESTER 15 
outdoor operation. 

Other transformer orders from the U.S.A. include those for the 


962 7. yee Power Project—120 MVA, 230 kV ; py of atv, 
2 ee. . . . . 7” 
t.1 ee F cota Vj, ,chiet Joseph, Dam— 310, M ay — she “ The greatest name in electrical resistance materials 





Folsom Dam in California—80 MVA, 230 kV. 
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Precipitation at Rye House 


Power Station 


Lodge-Cottrell Three Bank Electro- 
static Precipitators are installed on 
the four Boilers at this Power Station. 
Official tests’ proved the dust content 
of the gases leaving the precipitator 
to be less than 0.04 grains/cu. ft. 
N.T.P. 


LODGE-COTTRELL LODGE-COTTRELL LTD GEORGE STREET BARADE BIRMINGHAM, 3 - TEL; CENTRAL 7714 
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ELECTRICAL EXPORTS TO CANADA 


Virtually all the £9 million worth of British electrical equipment 
sold to Canada each year (with the exception of some heavy plant 
for power stations) now receives a seal of approval before it leaves 
this country. Approval is given by the British Standards Institution, 
acting as agent for the Canadian Standards Association. It means 
that such equipment goes straight into service without the risk of 
being returned to Britain for costly alterations. This system of 
approval-in-advance is now successfully used by some 400 British 
firms making products from electrically-operated machine tools to 
electric kettles. Very many thousands of separate products have 
already been approved. 

To further strengthen the approvals service the British Standards 
Institution has now published a completely new and greatly enlarged 
edition of its booklet, ‘‘ The Canadian Standards Association— 
Information for U.K. Manufacturers Exporting Electrically- 
Operated Equipment to Canada. ” 

Among the important alterations and additions which have been 
made in the new edition are the following : 

A paragraph has been included concerning the approval of 
equipment incorporating pressure vessels—for example, motor- 
operated garage compressors. It points out that there are special 
Canadian requirements for the certification of pressure vessels 
having capacities in excess of certain minimum sizes and worked 
at certain defined pressures. (A B.S.I. leaflet on exports of boilers 
and pressure vessels is now being prepared.) Another new section 
describes the availability of a consultative service in Canada con- 
cerned with exports of special kinds of wire and cable not subject to 
approval in the usual way. 

The appendix listing the Canadian Approval Specifications has 
been brought up-to-date, as has the appendix giving the names and 
addresses of the Provincial Chief Electrical Inspectors in Canada. 
Details of related B.S.I. publications are included for the first time. 

More detailed information is given on approval of flameproof 
equipment and on the approval and acceptance of high rupturing 
fuses. Material is included regarding the approval of stator-rotor 
units; and the information on the type of service applicable to 
a and cables has been amplified and brought up-to-date. 

rice 5/-. 


BRITISH STANDARDS 
(Copies of British Standards may be obtained from the British 


Standards Institution, 2 Park Street, London, 

Glossary of terms relating to automatic digital computers « 
B.S.2641 : 1955 contains about one hundred entries, covering the 
following subjects :— 

Fundamental terms 

Coding systems , 

Storage techniques (mainly electronic) 
Programming and routines 

For completeness, a few definitions relating to number rep- 
resentation and number scales are included. Price 3,-. 


EXHIBITIONS 


Australian World’s Fair.—Thurs., July 26, to Sat., Aug. 4, 1956, 
at Sydney. Apply to the managing director, Australian Worla’s 
Fair, 234 Clarence-street, Sydney, N.S.W., Australia. 


Copenhagen ‘International Fairs.— Technical: Fri., Mar. 16, to 
Sun., Mar. 25, 1956. Trade: Fri., April 6, to Sun., April 15, 1956. 
Apply to the »ffices, Forchhammersvej 13, Copenhagen V. 


American Society of Tool Engineers Exhibition.—Mon., 
Mar. 19, to Fri., Mar. 23, 1956, in the International Amphitheatre, 
Chicago.- Apply to the American Society of Tool Engineers, 
10700 P_itan-avenue, Detroit 21, Mich., U.S.A. 


Electrical Engineers (A.S.E.E.) Exhibition, Fifth.—Tues., 
Mar. 20, to Sat., Mar. 24, 1956, at Earl’s Court, London, S.W.5. 
Organized by Electrical Engineers (ASEE) Ltd., 23 Bloomsbury- 
square, London, W.C.1. Tel. MUSeum 3450. 


British Industries Fair.—Wed., Feb. 22, to Fri., Mar. 2, 1956 
(including British Toy Fair), at Earl’s Court, London, s.W.5. 
(Organized jointly with British Toy Manufacturers Association.) 
Also Mon., April 23, to Fri., May 4, 1956, at Olympia, London, 

-14, and at Castle Bromwich, Birmingham. Apply to Britisn 
Industries Fair, Ltd., 9 Kingsway, London, W.C.2. Tel. COVent 
Garden 1461; or to general manager, B.I.F., 95 New-street, 
Birmingham, 2. Tel. Midland 5021. 


Machine Tool Exhibition, International.—Fri., June 22, to 
Fri., July 6, 1956, at Olympia, London, W.14. Organized by the 
Machine Tool Trades Association, Victoria House, Soutnampton- 
tow, London, W.C.1. Tel. HOLborn 4667. 


Trieste International Trade Fair, Eighth.—Sun., June 24, to 
Sun., July 8, 1956, at Trieste. Agents: Italian Chamber of 
Commerce for Great Britain and British Commonwealth, 652 
Grand Buildings, Trafalgar-square, London, W.C.2. Tel. 
WHltehall 5521. 


Japan International Trade Fair.—Sun., April 8, to Sun., April 
22, 1956, at Osaka. Organized by the Japan International Trade 
air Commission, Honmachibashi, Higashi-Ku, Osaka, Japan. 


Factory Equipment Exhibition, Fourth.—Mon., April 9, to 
Sat., April 14, 1956, at Earl’s Court, London, S.W.5. Apply to 
Mr. J. E. Holdsworth, 4 Snow-hill, Holborn-viaduct, London, 
E.C.l. Tel. CENtral 0354. 
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Radio and Electronic Components.—Tues., April 10, to Thurs.’ 
April 12, 1956, at Grosvenor House, Park-lane, London, W.1. 
Pre-view for overseas and special guests, Mon., April 9. Annual 
private exhibition organized by the Radio and Electronic Com- 
ponent Manufacturers’ Federation, 21 Tothill-street, London, 
S.W.1. Applications for admission must be made in advance. 


Production Exhibition.—Wed., May 23, to Thurs., May 31, 
1956, at Olympia, London, W.14. Organized by Andry Mont- 
gomery Ltd., 11 Avenue Chambers, 4 Vernon-place, London, 
W.C.1. Tel. CHAncery 2223. 


Mechanical Handling Exhibition, Fifth—Wed., May 9, to 
Sat., May 19, 1956, at Earl’s Court, London, S.W.5. Organized 
by Mechanical Handling, Dorset House, Stamford-street, London, 
S.E.1. Tel. WATerloo 3333. 


Physical Society’s Exhibition of Scientific Instruments and 
Apparatus.—Mon., May 14, to Thurs., May 17, 1956, at the 
Royal Horticultural Society’s Old and New Halls, Vincent-square 
and Greycoat-street. London, S.W.1. Organized by the Physical 
Society, 1 Lowther-gardens, Prince Consort-road, London, 
S.W.7. Tel. KENsington 0048. 


_ The October issue of The Nickel Bulletin includes a series of 
interesting items on cast iron, covering thermal-shock resistance, 
the properties of low-expansion nickel-alloy irons and oxidation- 
resistance of high-alloy types. 

_ In connection with high-temperature materials attention is 
directed to the announcement of a new number of the Nimonic 
series, Nimonic 100, which can be used at temperatures higher than 
those permissible for any other alloy of the group. Among abstracts 
relating to gas-turbine materials is a study of the relation between 
static and fatigue properties at elevated temperatures, and a report 
on the influence of vanadium pentoxide on the scaling of alloys at 
high temperatures. 

References to stainless steels in chemical engineering include 
applications in pickling equipment, dyeing plant, pulp-bleaching 
equipment and other branches of the process industries. The 
increasing importance of such materials in structural engineering is 
demonstrated by a report on fundamental research which is in 
progress as a basis for tormulating a design specification for the 
hardenable 17-7 chromium-nickel grade. 

Copies of The Nickel Bulletin are obtainable free of charge from : 
The Mond Nickel Co. Ltd., Publicity Department, Thames House, 
Millbank, London, S.W.1. 





Classified Advertisements 


The rate for all classified advertisements is 6d. per word; in bold 
print 9d. per word; minimum order 6s. Box-number advertisements 
ls. extra. Instructions, together with remittance, must be received not 
later tharpthe 3rd of each month for advertisements to appear in the 
same month’s issue. 





SITUATIONS VACANT 


DRAUGHTSMEN required, who have completed their National 
Service, for work on the production of power from atomic energy, 
also for the general development of prototypes and the production 
and installation of machinery. All this work is for marine installa- 
tions. Good salaries wiil be paid to men having the necessary 
training and experience. 

Vacancies are also available for men having experience in the 
operation of machinery, particularly E.R.A.’s retired from the 
Royal Navy, and Engineers holding a Certificate of Competency. 
The work involved would be that of recording trials results for 
machinery under test. Good salaries will be paid to men having 
the necessary experience. 

A Contributory Pension Scheme is in operation and in suitable 
circumstances housing accommodation may be available, if required 
by the individuals appointed. 

Recreational facilities include a very large sports ground, etc. 

Please reply in the first instance to Box No. 137. 


REPRESENTATIVE (35/40) required to sell non-ferrous centri- 
fugal castings. Engineering training or background required. Must 
be able to negotiate at high level. Good remuneration and prospects 
for first class man. Write Metals & Alloys, Minworth, 
Birmingham. 


MACHINERY FOR SALE 
THE CORRY PLATFORM TRUCK is the lowest priced truck 
available at the present time with a one ton load capacity. Fitted 


with roller bearing wheels and rubber tyres. Details from 
J. L. Allen & Co., Chedington, Beaminster, Dorset. 


BEARINGS 


BALL & ROLLER BEARINGS.—All types and Sizes, Largest 
Stocks, Lowest Prices. Same day dispatch. 895-921 Fulham Rd., 
London, S.W.6. Renown 6174 (Ext. 24). 
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British Standards Institution Annual Report, 1954-5. 
243 pp. Publishers: British Standards Institution, 2 Park Street, 
London, W.1. Price :—5/-. 

A very wide range of activity now embraced by the British 
Standards Institution is reviewed in this Annual Report for the year 
ending on March 31, 1955. The introductory General Report refers 
to Codes of Practice and Consumer Goods, while a new section of 
the Divisional Reports is devoted to the work of the Council for 
Codes of Practice, which has now been in action for over a year. 

The largest section of the Report is naturally concerned with 

the projects for British Standards which have been under considera- 
tion during the year by some sixty major industries. This section 
includes notes on some of the more important standards issued 
during the year and on significant developments which have taken 
place on other projects. In this section can be found, under the 
B.S.I. network of committees, projects for a wide range of items, 
from parking lights to crash-helmets, as well as many others which 
are integral to a comprehensive variety of products or processes. 
_ _A page of statistics, included in the General Report, serves to 
indicate at a glance the continuing scale of B.S.I. activity—just 
under 900,000 copies of standards sold during the year, over 4000 
meetings of committees held, and 1300 licences to use the B.S. 
Certification marks issued. The number of subscribing members 
of the Institution is now 8300, drawn from commercial firms, trade 
associations, and professional bodies. 


Law and the Engineer. By Christopher F. Mayson, 
A.M.I.E.E. 490 pp. Publishers: Chapman & Hall Ltd., 37 
Essex Street, London, W.C.2. Price :—63/-. 


As Sir Alfred Denning so aptly puts it in his foreword to this 
interesting volume, ‘‘ I expect that many an engineer can get along 
very well without knowing anything about the law; but I can’t 
help thinking that he would get along a good deal better if he had 
some knowledge of it . . .””. The aim of this book, then, is to present 
to engineers, in a practical and understandable manner, those 
aspects of English law which are likely to be of interest and concern 
to them. Mechanical and electrical engineers have been kept 
particularly in mind, because builders, architects, and civil 
engineers have, to a large extent, been catered for. The book should 
also appeal to the more advanced engineering student, for it is well 
established that a knowledge of law is an essential part of the 
broader type of education which the present-day professional 
engineer requires, if he is to qualify himself for the higher 
administrative posts. 

The author has endeavoured to steer a middle course between 
the complete vade-mecum and the digested summary, and to give 
engineers a knowledge of basic principles combined with enough 
practical application to enable them to recognize when it would be 
wise to take expert legal advice. The law dealt with is the civil, as 
opposed to the criminal ; in other words, it is concerned more with the 
rights and obligations of individuals vis-a-vis each other than with 
those delinquencies which attract the attention of the police and 
occupy the time of the Criminal Courts. Those branches of the 
civil law about which the engineer needs to have some working 
knowledge include the law of contract in most of its aspects, the law 
relating to negligence and nuisance, the law relating to employment, 
and the safety rules laid down by such enactments as the Factories 
Acts. 

This excellent work, which is very carefully referenced and also 
contains a glossary of legal terms, a bibliography, and a compre- 
hensive index, should prove invaluable to the engineer. 





LATEST INDUSTRIAL LITERATURE 





1. General-Purpose Industrial Fuel Hose. As described in a 
pamphlet, a general-purpose industrial fuel hose, available in bores 
from }{ to 2 in. and with bursting pressures ranging from 700 to 
1000 psi, can be used at temperatures between — 40° to +70° C and, 
within these temperatures, will resist oils, petrols, acids, and 
alkalis over a very wide range. 

Designed to suit manufacturers, designers, and users of all 
types of machinery employing flexible piping, the hose is completely 
flexible, free from laminations, of one-piece construction, and 
abrasion-proof. Moreover, it can be supplied in translucent form, 
so that it can be used as a “ sight feed ’—a decided advantage in 
many applications. 


2. Hydraulic-Resistance Metal-Sawing Machines. Details are 
contained in a 4-page brochure of a range of hydraulic-resistance 
metal-sawing machines, with which most materials, irrespective of 
size, can be cut with blades of one pitch of tooth. Unskilled labour 
can be employed, as the result of a patented hydraulic resistance 
control, which eliminates the need for high-speed blades, unless 
maximum output is to be obtained. 

With these machines, the feed is obtained, not by the application 
of pressure to the blade by a pump, dead-weight, or screw, but by 
the blade itself, which is set at an angle to the slides, so that, as it 
moves through its cutting stroke, it raises the saw frame against an 
oil resistance which can be varied by a simple control valve. 


3. Barrel-Finishing of Metals. Described in a neatly produced 


24-page illustrated brochure is a method of precision barrel- 
finishing developed around a series of entirely new and highly 
effective chemical compounds, in conjunction with a mineral-oxide 
chip which approaches the diamond in hardness and which permits 





596 





the barrel-finishing of all metals to the highest possible standard in a 
minimum of time. 

The process is simple in operation and is designed to be used 
with existing tumbling equipment. In addition, the compounds and 
chips used cover a very wide range of applications within a specified 
family of metals, and many of them will clean, degrease, deburr, 
finish, and co‘our in only one operation. No fillers are used in these 
compounds, and, as they are highly concentrated, storage and 
handling problems are reduced. 


4. Leak-Test Cabinet. A combination of three well-known 
process-control instruments, to determine the acceptability of 
castings, assemblies, and other parts, is described in a 4-page 
illustrated brochure. The basic component parts comprise a 
pressure regulator, a differential pressure transmitter, a precision 
relay, and the associated electrical components, including electrical 
timers. 

The equipment operates on a comparator principle, in which 
work-pieces are checked against standard master parts. Operation 
is rapid, dependable, and pneumatic, so that the equipment can be 
readily included in the production line. Furthermore, its adjust- 
ability is an added advantage in receiving-inspection departments. 


5. Cutting and Metal-Working Oils. The subject of cutting and 
metal-working oils is dealt with comprehensively in an extremely 
well-produced and illustrated 80-page book. After a brief historical 
survey of metal working and cutting, it appraises the fundamentals of 
these processes, and describes the functions of cutting fluids, 
together with the relation between the properties of fluids and the 
various types of cutting operation. Other chapters are devoted to 
the machining of special materials, ranging from malleable cast iron 
to glass, and to cold-working lubricants and heat-treatment oils. 
As is only to be expected in a publication emanating from a 
company which has specialized in industrial oils, the book contains 
a wealth of useful information, clearly and authoritatively expressed. 


6. Ash-Handling Plant. Details are contained in a neatly 
produced and illustrated 16-page brochure of complete plant for the 
handling of ash dust and grits from boiler plants. 

As the size of steam-generating units utilizing solid fuels with 
higher ash content increases, the importance of the clean and 
efficient handling and disposal of large quantities of dust, ash, and 
grit becomes more vital. With the systems described in this 
brochure provision can be made for dealing with the increasing 
ash-content fuels now and in the future. Included are typical 
illustrations, showing the flexibility of the equipment in handling 
varying capacities, ranging from small industrial plants to large 
electricity generating stations. 


7. Counting Instruments. Attractively presented in a neat 
folder, a series of leaflets describes and illustrates a comprehensive 
range of mechanical and electromagnetic counting instruments, 
including medium-size counters, small stroke counters, small 
non-reset counters, and meter accessories, such as number wheels 
and pinions, in tin and plastic. 

Also included are details of lightweight electromagnetic counters, 
a heavy-duty electromagnetic counter, a hand tally counter, and a 
new multi-unit tally counter with reset, believed to be a new idea 
insofar as Great Britain and Europe are concerned. This interesting 
item comprises a number of counting units built up in bank form, to 
enable a number of operations to be numerically recorded. Each 
unit is a simple four-figure counter, with reset and push-button 
operation, and any reasonable number of these units can be mounted 
together in banks. Above each individual row of figures is a panel, 
in which can be inserted a small label, showing the item or operation 
to be counted. 


8. Axial-Flow Fans. The new 56-page edition of a publication 
issued by a firm of specialists in fan manufacture and design 
provides striking evidence of the advances made in the manufacture 
of axial-flow fans. This interesting and beautifully illustrated 
publication presents fans, with alternatives in most cases, for over 
1100 different volume/pressure combinations, from 1000 to 
55,000 cfm, and from free air to 20 in. water-gauge. Included are 
selection tables, containing over 2200 entries, each with full 
performance data. Alternative motors are listed for single- and 
three-pnase, and for flameproof duties, while specially treated 
motors are described for high ambient temperatures up to 300 F 
and for moisture-laden atmospheres. ‘ ‘ 

In addition, descriptions are given of a range of standardized 
silencers, automatic dampers, speed regulators, starters, switches, 
and oiner aacillary equipment. 
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The Practical Engineer 
Pocket Book 


With Technical Dictionaries in German, French and Spanish. 


Edited by N. P. W. Moore, B.Sc., A.C.G.I., D.1.C., A.M.Inst.F. Now 
in its sixty-fifth year of publication, this valuable pocket book extends to 
well over 700 pages. It provides the engineer with a wealth of ready 

= useful information which can be obtained almost at a glance. 
2/6 net. 

, “... will be of great value to all practising engineers.” MACHINERY 
LOYD. 


Metallurgy of the 


Non-Ferrous Metals 


By W. H. DENNis, B.Sc.(Lond.), A.M.I.M.M. Based upon articles 
written by the author for various metallurgical and mining journals, 
this ds perhaps the only up-to-date British handbook on the subject 
obtainable. Well over 600 pages covers the metals roughly in order of 
their industrial production, giving first the source, secondly the opera- 
ons concerned in the extraction from the particular mineral or minerals, 
and finally the refining of the crude metal, and in the case of the major 
metals, their properties, alloys and uses. 70/- net. 


Telecommunications 


By A. T. Starr, M.A., Ph.D., M.I.E.E. This new book covers the 
London University Degree syllabus in Telecommunications. The 
choice of material also makes it of value to students studying for similar 
‘xaminations, besides serving as a valuable refresher course or reference 
alg practising engineers. Pitman’s Engineering Degree Series. 
init 


Microscopical Techniques 
in Metallurgy 


By HENRY THOMPSON. 18/- net. 

** |. . will be of considerable value to students starting metallurgy and 
microscopical examination of metallic materials. It will also be found a 
useful reference book on this subject.” ENGINEERS JOURNAL. 


Solution of Problems in Engineering 


Drawing and Projective Geometry 


By K. L. Jackson, M.Sc., A.M.I.Mech.E., A.M.I.P.E. 10/- net. 

“This book is intended primarily for students and apprentices, yet 
there will be many senior draughtsmen who will derive pleasure and 
benefit from working through the problems in projective geometry.”— 
THE DRAUGHTSMAN. 


Fundamentals of Radar 


By STEPHEN A. KNIGHT. A new, up-to-date Second Edition of a book 
which provides a basic survey of the principles underlying radar. It 
covers the general background of the subject and deals with the develop- 
ment and methods of the technique from the early days of the last war 
up to the present time. Illustrated. 15/- net. 


Electric Traction 


By A. T. Dover, M.I.E.E., A.M.Amer.I.E.E. 60/- net. 

«©. . The author’s wide knowledge and objectivity of approach are 
evident throughout the book; the plentiful up-to-date references are 
of great value to the series student, and the many well-chosen photo- 
graphs are enlightening to those of limited background.” —THE ELECTRI- 
CAL JOURNAL. 
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Parker Street - Kingsway - London - W.C.2. 
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How much does a _ 
breakdown cost? ( | is 
CAI 
Loss of production, new parts, idle man hours, a 
hold-up of work or other machines, you can go SEND 


on adding up the cost in money and plant 
efficiency caused when a machine breaks down. 


Some breakdowns can’t be avoided, but you can 
reduce the risk by fitting components that last Est. If 
longer, that stand up to hard wear and still 

stay efficient—components like Ferodo Friction 
Linings! Fifty years of laboratory and test 

house research have made Ferodo Linings tougher, 
more resistant to scoring, safer both for men and 
machines. Once fitted they rarely need renewing, 
so giving a really worthwhile saving of idle 
maintenance time. 

Get Ferodo Friction Linings working for you— 
the finest insurance against breakdown, a sure 

way to boost output and profits! 


FRIGTION LININGS 
for industry 








SH, 
FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation. 
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Piping, Flanges. 


SPECIALISTS IN STAINLESS STEEL 
AND MILD STEEL FABRICATION. 








CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 





SEND YOUR ENQUIRIES TO : 


T. CALDWELL & SON 


ST. JOHN STREET, BOLTON. 
Est. 1877. ‘Phone BOLTON 3672 (2 lines) 
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HIS is a precision machine for high 
T production finishing of flat and cylin- 

drical parts and has been specially de- 
veloped to deal with components which 
require accuracy in roundness and paral- 
lelismas wellas finish. Imperfections and 
unevenness are removed from the work 
while it isrevolved between rotatingupper 
and lowerhone plates of bonded abrasive. 
Designed and constructed to ensure 
maximum rigidity, the spiral bevel gear 
drive and well proportioned spindle and 
bearings ensure smooth, vibrationless 
action. A rack and pinion mechanism 
permits a vertical adjustment of 6in. to 
facilitate loading and unloading of work. 


/ 


The upper hone plate is allowed to float 
so that perfect alignment is maintained 
with the lower hones and wear is uni- 
form. A powered diamond truing device 
is fitted as standard equipment. The 
large coolant tank is fitted with baffles 
for settling the sludge tefore the cool- 
ant is re-circulated. 

Work holders are made to suit the com- 
ponents to be honed. A variety of de- 
signs are available suitable for gudgeon 
pins, valve stems, gauge blocks, pump 
covers, piston rings, etc. The principle 
is so simple that any work within the 
capacity of the machine can be accom- 
modated. 


EARLY DELIVERY 


Diameter of hones 
Width of hones 
Thickness of hones 


Vertical adjustment of 


upper hones 


Capacity of coolant tank 


Motor Drive 

Total height of mé 
Floor space occup 
Nett weight, approx. 


Tyee 
FAS RRS op Qeee. eee 


24in. (609-6 mm. 
6in. (152°4 mm.) 
2in. (50-8 mm.) 


6in. (152°4 mm.) 

40 gall. (181-84 litres) 

5 h.p., 1430 r.p.m. 

77in. (1955-8 mm.) 

65in. by 54in. (1650 by 1370 mm.) 
453 cwt. (2311-5 kg.) 
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The *Airflo’”” Wet Sep- 
arator has had remarkable 
successes in foundries pol- 
ishing shops and quarries 
and wherever the ‘“* diffi- 
cult” type of dust under 
ten-microns is encoun- 
tered, 


ln this unit the dust is 
collected outside the 
Collector. Thus the job 
of dust disposal is simp- 
lified and Collectors are 
‘ways properly emptied 
and maintained. 





You are invited to send de- 
tails of your particular dust 
collecting problems — we 
can solve them. 





Industrial Fan & Heater Co Ltd 


Ginflo” WoRKS, BIRMINGHAM, I! phone: VICtoria 2277 


LONDON: WESTMINSTER BANK CHAMBERS, 42 HIGH STREET, BARNET. phone: Barnet 8250 
MANCHESTER: CITY BUILDINGS, 69 CORPORATION ST., 4 phone: Blackfriars 6918 


Associated Company JOHANNESBURG S.A. 
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MONO RADIAL VARIABLE DELIVERY PUMP — ri 
flawless, in fact, wherever there are hydraulic presses and vl on 
126 net 


machinery that have a Mono-Radial in the circuit. There is a smooth, Met: 
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efficiency — these factors are firm in the Fraser pump. 


Fraser Variable Output Pumps are available in a range V A L V E 


Mono-Radial control valves are 
built with precision and virtually Aton 


foolproof in operation, and the : J. ¥. 

Negiona 
ports are arranged for one or account 
° : descripti 
more hydraulic supplies under exploitat 


manual, remote or power operation. 


which provides for pressures up to 6,000 p.s.i. and capacities 
range up to 36 g.p.m. at 940 r.p.m. 


We are always pleased to discuss pumps for any application 








and duty. 


ANDREW FRASER AND CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE: VICTORIA 6736-7 SIR 
780 








FEB 











== 








CONTENTS 


The Blue Pages .. 

A Survey of Problems of the Thermal Barrier - 
Electric Slag Welding of Boiler Drums 
P.T.F.E.-Impregnated Dry Bearings 


Mechanical Tests on Rubber Sealing Rings for Rotating 


Shafts 


Current Trends in the Design of Steam Generators for very 


High Pressures and Temperatures 
A Technique for Corrosion Testing in Liquid Lead 
Investigation into the Mechanics of Cavitation 


The Influence of Surface Tension on the Formation of 


Graphite in Cast Iron 
Travelling-Crane Runways and Rails in Steelworks 
British Industrial Developments 
Classified Abstracts 
New Materials, Processes and Equipment .. as 
News of the Month 








The 
ENGINEERS 
Page 
2 DIGEST 
REVIEW OF WORLD ENGINEERING PROGRESS 

49 - 
= 52 | VOL. XVI. No. 2 FEBRUARY, 1955 

53 | EDITORIAL AND ADVERTISING 

OFFICES : 
GREAT BRITAIN 
59 120 Wigmore Street, London, W.1 
Telephone: WELbeck 9357 & 6263 


61 U.S.A. 
366 Madison Avenue, New York 17, N.Y. 


Telephone: MUrray Hill 2-8865 


65 FRANCE 
52 Rue Taitbout, Paris (9e) 
Telephone: Trinité 64-07 


we 69 ITALY 
72 Via Gran Sasso N.28, Milan. 
73 Telephone: 208.741 
78 Annual Subscription Rates : 
: £2 2s. Od. in the Sterling area, $7.50 in 
; 82 the Dollar area. 
86 Printed in Gt. Britain by RoBERT STOCKWELL LTD 


5-13 Baden Place, London, S.E.1, and pon Fe 
monthly by the proprietors, ENGINEERS’ Dicest Ltp., 
120 Wigmore Street, London, W.1. 








The Practical Engineer Pocket Book 


= Technical Dictionaries in German, French and Spanish. Edited 

P. W. Moore, B.Sc.. A.C.G.I., D.I.C., A.M.Inst.F. The new, 
up- t0- date sixty-fifth edition of this valuable pocket book extends to 
well over 700 pages. It provides the engineer with a wealth of ready 
and useful information which can be obtained almost at a glance. 


26 net. 
Metallurgy of the Non-Ferrous Metals 
By W. H. DENNIS, B.Sc.(Lond.). A.M.I.M.M. Based on_ articles 


Written by the author | for various metallurgical and mining journals, 
this is perhaps the only up-to-date British handbook on the extraction 
and refining of the non-ferrous metals available. Fully indexed and 
illustrated with clear line drawings, the book extends to well over 600 
pages. 70/- net. 


Reinforced Cencrete Arch Design 


By G. P, MANNING, M.Eng., M.Inst.C.E. An up-to-date Second 

Edition of a practical textbook for structural engineers and advanced 
madents on the design of all types of concrete arches. It includes 
humerous graphs and tables which eliminate much tedious calculations 
tthe reader. 30/- net. 


emnte Energy and its Applications 


By J. M. A, LENIHAN, M.Sc., Ph.D., F.Inst.P., Physicist to the Western 
Regional Hosrita! Board. Scotland. This new book provides a simple 
‘count of the physical foundations of nuclear science, a concise 
“scription of their applications and a guide to future progress in the 
exploitation of atomic energy. Illustrated. 22/6 net. 
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Pictorial Drawing for Engineers 


By A. C. PARKINSON, F.I.E.D., A.C.P.(Hons.), F.Coll.H., F.Inst.Mech., 
etc. In this book all types of commonly-used: pictorial systems of 
projection are described and their geometrical bases explained in simple 
terms. Their application to examples graded in difficulty is shown, 
and a series of exercises is provided to enable those who wish to do so 
to master the various techniques. Profusely illustrated. 16/- net. 


Practical Sheet and Plate-Metal Work 


By the late E. ARTHUR ATKINS. 
E. Arthur Atkins. 


y f Up-to-date Sixth Edition revised by 
Profusely illustrated. 20/- net. 

“The knowledge contained in the book is of an essentially practical 
nature. It should appeal to all workers in sheet metal work, and to 
al! those who have to supervise such work.’”—IRON AND STEEL. 


Solution of Problems in Engineering 


Drawing and Projective Geometry 


By K. L. Jackson, M.Sc.(Eng.), A.M.I.Mech.E., A.M.I.P.E. Contains 
a selection of problems in engineering drawing and projective geometry 

specially chosen from examination papers of the University of London 
for the use of students preparing for the B.Sc.(Eng.) degree or taking 

National Certificate courses. At the end of each Part, model solutions 

are given for each question so that the student may check his work. 
0/- net. 
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TUFNOL gear wheel driving tin roller on ring spinning frame 
TUFNOL gear wheels run quietly with the 
minimum of vibration because their 





slight resilience absorbs shock and ™ 
enables them to mesh evenly with their | —— 
mating wheels. At the same time TUFNOL 
resists corrosion and is extremely hard- 
wearing — qualities which have been 
proved by constant use under exacting 
conditions in many modern mills. 


TUFNOL gear wheels can be made to 
specification in our own Works ; or we cal 
supply TUFNOL sheet or blanks from which 
users can machine their own. 


Are you making the most of Tufnol’ 
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a compact guard with an excep- 
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mum internal diameter is | in.... 
EXC L U D é y $ no limit to maximum size. Proto- 
types and development work a 
speciality. Mechanical leathers 
of all descriptions. 
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B.S.A METRIC ISL 








Of open front 

design and built 

to Metric specifications, 
primarily for users of the 


Continental type of machine. 


mm. in. 

Chuck capacity: 
Round 18 0.71 
Hexagon . 16 0.63 
Square 13 0.51 


Maximum Bar Feed:75 2.95 


Time to make one piece: 
(secs.) 2 to 561 


R.P.M. of Workspindle: 
40 to 4500 





Motor Drive: 5 h.p. 
1430 r.p.m. 


B.S.A. TOOLS LIMITED +: KITTS GREEN «© BIRMINGHAM + ENGLAND 
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The CHURCHILL model * BW? 10in. swing Plain Grinding Machine has a reputation 
for accuracy and high output. The machine shown here is equipped with twin grinding 
Wheels for grinding two diameters simultaneously. The wheel forming device is mounted 
permanently on the back of the wheelhead and enables the wheels to be trued in correct 
relationship to the finished work diameters. 

The ‘BW’ Machine can be supplied as a non-automatic or fully automatic Plain Grinder. 


THE CHURCHILL MACHINE TOOL COMPANY LIMITED, BROADHEATH, MANCHESTER 


i, Export Sales Organisation... ner Associated British Machine Tool Makers Limited. London. Branches and Agents. 
Home Selline (gents nig oe AS. Charles Churchill and Company Limited, Birmingham and Branches. 


=| PRECISION plus PRODUCTION 












PRESSINGS 
TURNED PARTS 
ASSEMBLIES 















in ferrous or non-ferrous metals, 
electro or enamel finishes for 
the General Engineering Trades. 


Component parts or complete 
assemblies designed and 
produced to the customer’s 
requirements. 


Our technical staff will be pleased 
to advise. 


- ‘W.H. BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telejphone: ACOcks Green 1197 
Telegrams “Brisk, Birmingham” 
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Reinforced Concrete Arch Design 


By G. P, MANNING, M.Eng., M.Inst.C.E. This is an up-to-date Second 
Edition of a practical textbook which provides structural engineers and 
advanced students with a theoretically sound and easily applied method 
to give the most economical shape and thickness of arch in any given 
case. Illustrated. 30/- net. 


Budgetary Control & Standard Costs 


By J. A. Scott. A widely read textbook, now in its third edition, 
vased on the principle that the fundamental function of accounting 
must always be that of guiding the management, and accordingly 
deals with accounting for management purposes. 18/- net. 


Variational Principles in Dynamics 
and Quantum Theory 


A W. YourGRau, Dr. Putt, and S. MANDELSTAM, B.Sc.(Eng.), 

V; c(Rand). This book deals with the mathematical foundations of 

eaional Principles and those sections of dynamics to which they are 

. ted. The principle of least action is analysed also from a historical 

bets whilst an evaluation is attempted of the conflicting philoso- 

oll . which eminent scientists have reached on this 
» 25/- net. 


SBR Ie 


The Practical Engineer Pocket Book 


Edited by N. P. W. Moore, B.Sc., A.C.G.I., D.I.C., A.M.Inst.F. Now 
in its sixty-fifth year of publication, this valuable pocket book extends to 
well over 700 pages. It provides the engineer with a wealth of ready and 
useful information which can be obtained almost at a glance. The 
book also contains Technical Dictionaries in German, French and 
Spanish. 12/6 net. 


The Supervisor’s Guides 


By JoHN M. Fraser, M.A. This series of three books has been en- 
thusiastically received by members of supervisory staffs throughout 
the country. The books are of value to all concerned with factory 
organization and management of personnel. Each book 3/- net. 
No. 1. Leadership in the Factory. No. 2. Understanding Other People. 
No. 3. Why Work ? 


Practical Sheet and Plate Metal 
Work 


By the late E. ARTHUR ATKINS. Sixth Edition revised by W. A. Atkins. 
Illustrated. 20/- net. 

“ We can recommend this book as a sound reference for all engaged in 
sheet metal work.” —ENGLISH MECHANICS. 





For details of other books write to: 


MARCH, 1955 Volume 16, No. 3 


Sir Isaac Pitman & Sons Ltd 
Parker Street + Kingsway ° London > W.C.2. 
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WESTON 


OIL SEALS 


Weston Oil Seals and ‘O’ Rings protect and enhance the 

performance of almost every kind of mechanical equip- 

ment and under almost every condition throughout the 

* world. They are vital parts of equipment which have to 
: retain lubricants and keep dirt and water out. 

21 years’ experience is at your disposal. 
















CHARLES WESTON & CO. LTD. 
Irwell Bank Works - Douglas Green - Pendleton - Salford 6 
Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 


... lhe serve you well / 
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CALDWELLS “ ':: STAINLESS STEEL 


Chemical Plant, 
Mixing Vessels, 
Storage Vessels, 


Tanks, Ducting, 








Piping, Flanges. 


SPECIALISTS IN STAINLESS STEEL 
AND MILD STEEL FABRICATION. 








CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 





SEND YOUR ENQUIRIES TO: 


I, CALDWELL & SON 


ST. JOHN STREET, BOLTON. 
Est, 1877. ’Phone BOLTON 3672 (2 lines) 




















Illustrations by courtesy of J. G. Statter & Co. Ltd. 


where plastics 
really matter 


In the ‘““Metalclad’’ Oil Fuse Switch made by 

J. G. Statter & Co. Ltd., the FUSE CARRIER is 

a plastics moulding made by National Plastics 

from ‘phenolic’ material. 

Some notion of the sturdiness and reliability of this 
moulded component can be gained from the fact that 
this type ‘VL’ Switch is used by Electricity Supply 
Undertakings and large industrial enterprises for 









The a voltages up to 13,200 and 250 MVA rupturing capacity. ' 
Plastics Moulding , Here is yet another proof that National SS] 
Plastics have won an important place | \ H 
in British industry. \ Ae ! 





The complete i 
Switch with N | oe : ee 
Fuse Carrier | t i Tio NAL : PLA TIC 
raised for | \ iaiclara ian ices 

inspection i : 














The Fuse Carrier with 


tripping mechanism and A. megs oe : ie: 
fuses Sales organisation for British Moulded Plastics Limited 


AVENUE WORKS, WALTHAMSTOW AVENUE, LONDON, E.4. LARkswood 2323 
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Standard ‘‘A’’ and ‘‘B’’ Styles, ‘*40”’ and ‘‘50"* 
Taper, complete with Spacing and Bearing 
Collars. Catalogue (on request) lists a hundred 
variations with dimensions and prices. 

Also Stub Arbors for shell end-mills, Collet 

Adaptors and Taper Adaptors. 





Spacing Collars fin., $in., Zin., lin. and 2in., arranged in 
various combinations on the Arbors, are also available as. 
spares or extras. Similarly Bearing Collars IZin. x 22in., 2gin. 
x 22in., 2gin. x 4in. and 22in. x 4in. can be obtained separately. 
— Length Arbors and Special Bearing Collars made to 
order. 





CABLES ‘“‘MADRICUT TELEX BIRMINGHAM ” 


SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & CO. LTD., MONTGOMERY STREET, BIRMINGHAM !! 
Tel. VICTORIA 2351. Teleg. ‘‘HIBOU TELEX BIRMINGHAM 


BRISTOL CARDIFF GLASGOW LEEDS LONDON MANCHESTER NOTTINGHAM 
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An _ Stoker for them all 


For every known design and size of water-tube boiler there is 
a highly efficient ‘ L’ type travelling grate stoker. 





Close control of air supply @ Automatic cleaning of fire bars 


Burns efficiently any fuel from @ Remarkably low maintenance, 
refuse to anthracite with parts requiring attention 
easily accessible. 





View of the rear end of an‘L’ 
type travelling grate stoker 














Another example of : 
Enterprising Engineering “a 


TDONATIOAN AL POAMBIICT ON »DN ucTS 7 MITED 
MNALIUNAL COMBUSTI PRO 3 1O LINC! 
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LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. Works: Derby, England; Port Elizabeth, South Africa; Sydney, Australia 
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Constant and full load starting torque is only one of An output of up to 4,000 Ib./in. torque is available 

the features of this outstanding hydraulic motor. It in a range of four basic sizes which incorporate ir 

introduces high efficiency at slow speeds and maintains variations in stator and rotor dimensions. 

it throughout the range, and provides exceptionally -% This sche 
‘ 


By W, Yo 





Principles 
principles 
VALVES —Mono-Radial pos dis 

Frinciples 
applicatio 


smooth transmission of power for a widely varied 
number of applications. Capable of rotation in both 
directions. 

The smooth and vibrationless operation of the Motor 
is also a feature of the Deri-Sine Hydraulic Pump, a 
rotary displacement pump of high volumetric efficiency. 
which is essential to the power circuit. 







Control Valves — built with 
precision and virtually fool- 
prool are arranged for one 
fee = OF more hydraulic supplies 
j under manual, remote or 
ByG. P, 
"a book 
2 theoreti 
mikal sha 
M+ net, 


for efficiency fit a FRSA UAE NIM Hydraulic Motor “" 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6756-9 


P778 
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Theory of Structures 


By H. W. Couttas, M.Sc.(B’Ham.), B.Sc.(Leeds), M.J.Struct.E., 
AlMech.E. This comprehensive book, long recognised as a standard 
work on the fundamental principles of the theory of structures, has now 
ten brought up to date in a Fourth Edition. One of Pitman’s 
Engineering Degree Series. 35/- net. 


Variational Principles 
in Dynamics and Quantum Theory 


8) W. Yourgrau, Dr.Phil., and S. MANDELSTAM, B.Sc.(Eng.), B.Sc.(Rand). 
hin scholarly book gives a mathematical account of the Variational 
‘Tinciples of physics and examines the deeper implications of such 
mociples, The principle of “least” action is analysed, and allied 
Pir discussed include an examination of the role of Variational 
on in the development of Quantum Mechanics, as well as the 
‘pplication of Hamiltonian methods to electrodynamics. 25/- net. 


Reinforced Concrete Arch Design 


uy ; F MANNING, M.Eng., M.Inst.C.E. An up-to-date Second Edition 
+k 00k which provides structural engineers and advanced students with 
eda sound and easily applied method to give the most econo- 
Went ape and thickness of arch in any given case. Fully illustrated. 


For details of other books write to: 


APRIL, 1955 Volume 16, No. 4 


pitman books 


Designing for Industry 


By F. C. AsHForb, M.S.I.A. The author, a consultant designer, presents 
a complete picture of the technique of product designing, considering all 
aspects of the product designers work in the light of an extensive 
experience. Essentially practical, this is an important new book for all 
concerned with the design and development of industrial products. 
Illustrated. 27/6 net. 


The Practical Engineer Pocket Book 


With Technical Dictionaries in German, French and Spanish. Edited 
by N. P. W. Moore, B.Sc., A.C.G.I., D.I.C., A.M.Inst.F. Now in its 
sixty-fifth year of publication, this valuable pocket book extends to well 
over 700 pages. It provides the engineer with a wealth of ready and 
— information which can be obtained almost at a glance. Illustrated. 
1 net. 


Hydraulics and the Mechanics of Fluids 
By E. H. Lewitt, B.Sc., Ph.D., M.Inst.Aero.E., A.M.I.Mech.E. A 
standard work by an authority, which has proved invaluable for engineers 
preparing for degree and professional examinations. Illustrated. One 
of Pitman’s Engineering Degree Series. 27/6 net. 

“Nothing but praise can be bestowed on this book.” Municipal 
Engineering. 


SIR ISAAC PITMAN & SONS LTD 
PARKER STREET, KINGSWAY, LONDON, W.C.2 


Aé6é3 











PRECISION - and all that! 


When you send a job to Mokes you get the highest standards of approximately two and a 
h imes. 


Insets above and below 
illustrate parts enlarged 


precision and more. You get the old-fashioned craftsman’s 
pride in a job well done. For precision turned and screwed 
parts, produced if necessary to limits less than .0001’, you 


cannot do better than get in touch with Mokes of Walsall. 


A.1.D. 
APPROVED 


PRECISION ENGINEERS 


MOKES &CO-88 BROADWAY NORTH: WALSALL~ STAFFS. Tel. 4962 
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Ihatever’ needs cleaning — 





grease is no problem / 
thanks t GUNKS 











When machinery is idle it is costing you money—therefore it 
is essential. that the important job of cleaning and maintenance 
should take the least possible time. That’s where GUNK comes to 
your assistance, for it provides the complete answer to the problem 
of oil and grease. All you do is brush it on and then rinse it off 
with cold water, and all traces of oil and grease have instantly 
disappeared. It is clean to use and requires no preparation. 
And you can use it anywhere—all types of miachinery, floors, 
walls, etc. 








Supplied in 5, 10 and 40/45 
gallon drums. Send for free 
sample and prove for yourself 
how effective Gunk is! 





Manufactured by 


BENNETT (HYDE) LTD., BOSTON MILLS, HYDE, CHES. HYDE 1377 














keep out 
dirt with 
FORTOX?’ 
FLEXIBLE 
DUST 
EXCLUDERS 





New type con- 
struction gives 
a compact guard with an excep- 
tional expansion, having a ratio 
of approximately 10-1. All shapes 
and sizes are available to meet 
individual requirements. Mini- 
mum internal diameter is | in.... 
no limit to maximum size. Proto- 
types and development work a 
speciality. Mechanical leathers 
of all descriptions. 


HENRY BEAKBANE (Fortox) LTD 


LONDON WORKS 
68-70 LANT STREET 
BOROUGH, S.E.! 
TEL. HOP 0458 







HEAD OFFICE AND TANNERY 
THE TANNERY 
STOURPORT ON SEVERN 
W ORCS. 

TEL. STOURPORT 17 
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For] trouble-free thread- 
ing and tapping—BS. 
Screwing Tackle — in- 
cluding BSA-NAMCO 
Dicheads with long-life 
circular chasers, easy to 
adjust. Also BSA H.S. 
ground thread Spiral 
Flute Taps }” —} 
Whit., ANC, UNC; 


other sizes to order. 


High class tools for first class results 


. a = . . 
FROM THE B.S.A. RANGE OF SMALL TOOLS AND MACHINE SHOP EQUIPMENT INCLUDING BROACHES, MILLING CUTTERS, 
Twist DRILLS, CENTRE DRILLS, REAMERS, CUT THREAD AND GROUND THREAD TAPS, TAP WRENCHES, SCREWING DIES, 
Diz Stocks, DIEHEADS, SCREWING SETS, DRILL CHUCKS, LATHE CHUCKS, MACHINE VICES, MILLING MACHINE ARBORS, 


AND Sups Pumps, SNAP-LOCK Limit SWITCHES, ETC. 
TOOLS LIMITED - BIRMINGHAM - ENGLAND 


On 
B.S.A. 
Tel. Victoria 2351-9. 


Sole Agents Gt. Britain: 
BURTON GRIFFITHS & CO. LTD. SMALL TOOLS DIVISION, Montgomery Street, Birmingham, || 
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THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
pa 4 SHEFFIELD ENGLAND 





| DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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No overflow... 
No running dry... 


The Elcontrol system provides an important 
all round “fail to safety’ feature—it can be 
arranged to leave the controlled circuit either 
‘““ open” or “closed” as desired, in the event 
of breakdown. 


A variety of probe fittings for bore holes, 
open or pressurised vessels, sumps, etc.. are 
available. 





Suitable for town or distilled water, conden- 
sate, sewage, industrial effluent, and many other 
liquids and their foams. 





with i 





BRITISH 


| : ae 
Control units for around £12. ponsensec tenon K L Cc gp N T R @ L 
AUTOMATIC LEVEL CONTROLS 


For non-conductive liquids use the Elcontrol 
Proximity Switch. Send for Data Sheets. 


| EXHIBITION 
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Metallurgy of the Non- 
Ferrous Metals 


By W. H. Dennis, B.Sc. (Lond.), A.M.I.M.M. 
A practising metallurgist deals thoroughly with 
the extraction and refining of the non-ferrous 
metals. Illustrated. 70/- net. 


Microscopical Techniques 
in Metallurgy 


By ory Thompson, A.I.Prod.E., A.R.Ae.S., 

A.M.LE.I. A reference work for students, 
inspectors and examiners in the metal industries, 
which provides information about the recom- 
mended techniques used in the miscroscopical 
examinations of metals. 18 - net. 


Aluminium and its 
Alloys 


By N. F. Budgen, Ph.D., M.Sc. This standard 
work forms a valuable source of reference for all 
interested in the industry from a commercial or 
technical standpoint. Illustrated. 30/- net. 


Essential Metallurgy for 
Engineers 


By A. C. Vivian, B.A. (Cantab.), D.Sc. (London), 
F.I.M., A.R.S.M., M.Inst.M. A short account 
of the essentials in modern control over the 
properties of metallic materials. It aims at the 
correct, complete, but easy understanding by 
engineers, technicians, and students of the diverse 
metallic materials. Illustrated. 12/6 net. 


Hardenability 
and Steel Selection 


By Walter Crafts and John L. Lamont. A 
valuable book for metallurgists and engineers, 
written by two outstanding American authorities. 
Illustrated. 35/- net. 


High-Temperature 
Alloys 


By Claude L. Clark, Metallurgical Engineer. 
This book summarizes the present status of our 
knowledge of the behaviour of alloys at elevated 
temperatures. 60’- net. 


The Mechanical Testing 
of Metals and Alloys 


By P. Field Foster, B.Sc. (Lond.), M.Sc. (Wales), 
A.M.I.Mech.E. Describes the principal types 
of testing equipment, their method of use and 
the theory underlying modern developments. 


Hlustrated. 18/- net. 
Non-Ferrous 
Physical Metallurgy 
By Robert J. Raudebaugh. Written by an 


American authority, this book forms a compre- 
hensive treatise on the more important non- 
ferrous metals, and deals with the recent develop- 
ments in their processing, fabrication, and 
application. 40/- net. 


Sir Isaac Pitman & Sons, Ltd., Parker St., Kingsway, London, W.C.2. 
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NEW! 


For polishing and foundry work. 


WET SEPARATORS 


(Patent applied for No. 9027) 


“ Airflo” pioneers yet another 
important advance in Dust 
Collecting technique—the new 
Wet Separator. The special 
advantage of this unit is that 
dust is collected outside the 
Collector. This makes the job 
of dust disposal the simplest 
thing in the world. Thus 
Collectors are always properly 
emptied and maintained in the 
most efficient condition with 
the least possible attention. 


an 
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established success 
the amazing P.V.C. Fan 


This is the fan that resists the chemical action of 
strong acids, alkalis and moist gases — this is the fan 
that has provided industry with the greatest step 
forward in chemical fume handling technique — this is 
the “* Resista ” Fan which you should know more about. 
We also supply P.V.C. Hoods and Ducting. 


“RESISTA” 
FAN 


TRADE MARK 








As specialists responsible for some of the largest ventilating and 
heating schemes in this country and abroad, as well as thousands 
of small installations, we cover the whole of this industrial field. 
Our engineers have experience of practically all factory conditions 

—this experience means that every “ Airflo’’ unit does a 100°/, 
lols with utmost economy. We invite you to consult us regarding 
YOUR needs now. 


| We manufacture every type of Dust Collecting and Ventilating Plant—large or small. 


Industrial Fan « Heater Co Ltd 


” 
WORKS, BIRMINGHAM, I] phone: VICtoria 2277 
LONDON: WESTMINSTER BANK CHAMBERS, 42 HIGH STREET, BARNET. phone: Barnet yoo 
MANCHESTER: CITY BUILDINGS, 69 CORPORATION ST., 4 phone: Blackfriars 691 
ASSOCIATE “GOMPANY JOHANNESBURG, S.A. 
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ge Maddock 
malleable 


for easy machinability. 





Our Blackheart Castings are being used extensively 
by the Motor, Electrical, Agricultural and General 
Engineering Trades. Processed to give easy 
machinability with strength and ductility. 





The properties of our Whiteheart material 
are obvious. It has great strength and can be 


| May we send you our booklet that cast into thin sections suitable for a wide 


will clearly illustrate the infinite F 
uses of ‘* Blackheart’’ and variety of trades. 
** Whiteheart ”’ castings. 








JOHN MADDOCK & CO., LTD. OAKENGATES, SHROPSHIRE. — oaxenertse 187/8 
of 
fan 
rep 


« ((ALDWELLS “ '::"" STAINLESS STEEL 


™ Chemical Plant, 
| Mixing Vessels, 


Storage Vessels, 
Tanks, Ducting, 
Piping, Flanges. 


and 
inds 


eld. SPECIALISTS IN STAINLESS STEEL 


jons 


0", AND MILD STEEL FABRICATION. 








CONSTRUCTIONAL STEELWORK. 





all. 
CAPSTAN AND REPETITION WORK. 





ll ND YOUR ENQUIRIES TO: 


, | CALDWELL & SON 


918 


ST. JOHN STREET, BOLTON. 
St 1877, Phone BOLTON 3672 (2 lines) 











Latest Design 


... but incorporating 


ady established features of 
-S.A. centreless grinding machine 
construction, proved successful through 


many years of application 


in its predecessors 


Extremely fine feed of grinding wheel by 


micrometer head 
Micro-controlled adjustable work-base 


Stationary control-wheel head—tilts for 
through-feed—swivels to allow minute angular 
correction and eliminate excessive wheel- 


truing 


A separate truing slide for each wheel-head 


GRIN DING MA ge Capacity |},” to 3” (1.59 to 76.2 mm.) dia 


plain cylindrical, taper, shouldered, specia 
form or multi-diameter (straight-through or 


plunge-cut) 


B.6-A. TOOLS LIMITED : BIRMINGHAM : ENGLAND 


Sole Agents in Great Britain : 


BURTON GRIFFITHS & CO. LTD. 


KITTS GREEN, BIRMINGHAM, 33. 
TELEPHONE : STECHFORD 3071 (10 Lines). 
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With the 


TOUGHENED 
CORE 


for shock resistance 











REGISTERED TRADE MARK. TIMKEN 








TAPERED-ROLLER BEARINGS 












or efficiency fit a 


FRASER ° 


MONO RADIAL VARIABLE DELIVERY PUMP 


flawless, in fact, wherever there are hydraulic presses and 


machinery that have a Mono-Radial in the circuit. There is a smooth, 


flow and an infinite variation of output, irrespective of pressure, 
from zero to maximum with high volumetric and overall 
efficiency—these features are inherent in the Fraser pump. 
Fraser Variable Output Pumps are available in a range 

which provides for pressures up to 6,000 p.s.i. and capacities 
range up to 36 g.p.m. at 940 r.p.m. 

We are always pleased to discuss pumps for any application 


and duty. 


ANDREW FRASER AND CO LTD 29 BUCKINGHAM GATE LONDON SW1 








Paige s 


Mono-Radial control valves are 
built with precision and virtually 
foolproof in operation, and the 
ports are arranged for one or 
more hydraulic supplies under 
manual, remote or power operation. 











PHONE : VICTORIA 6736-7 
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A Handbook of Industrial Welfare 


By R. R. Hopkins, M.I.P.M., M.I.I.A. A practical handbook which 
summarizes the factors that arise in applying a welfare programme in 
a business concern. 17/6 net. 


*.. . the book should prove a most useful guide.’’—Machinery Lloyd. 


Gears 


By H. E. Merritt. 3rd Edition. Illustrated. 60/- net. 


“a work which we do not hesitate to say will be found on the shelves of 
all engineers engaged on gear work and one which may be strongly 
recommended to students.”—The Engineer. 


The Geometry of Sheet Metal Work 
For Students and Craftsman. 


By A. Dickason, Lecturer in Sheet Metal Work at Birmingham Central 
Technical College. Illustrated. 15/- net. 


‘ Destined to rank for all time as a standard treatise on the subject 
covered.”"—Foundry Trade Journal. 


SIR ISAAC PITMAN & SONS 


JUNE, 1955 Volume 16, No. 6 


pitman hooks 


Engineering Design 


By J. E. Taytor, M.Sc.Tech., and J. S. WRIGLEY, M.Sc. 3rd Edition. 
A textbook for students of Engineering preparing for the Ordinary and 
pi National Certificates and for University Degrees in the subject. 
20/- net. 


“Here is a type of book which should find a place on the shelves of 
every engineering student.”—Practical Engineering. 


Theory of Structures 


By H. W. Courtas, M.Sc.(B’ham), B.Sc.(Leeds), M.I.Struct.E., 
A.I.Mech.E. This comprehensive book, long recognised as a standard 
work on the fundamental principles of the theory of structures, has now 
been brought up to date in a fourth edition. One of Pitman’s 
Engineering Degree Series, 35/- net. 


The Practical Engineer Pocket Book 


With Technical Dictionaries in German, French and Spanish. 


Edited by N. P. W. Moors, B.Sc. Now in its sixty-fifth year of 
publication, this valuable pocket book extends to well over 700 pages. 
It provides the engineer with a wealth of ready and useful information 
which can be obtained almost at a glance. Illustrated. 12/6 net. 


LTD PARKER STREET, KINGSWAY, W.C.2 
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CROID 65 
MACHINE FIXING GLUE 


COOPERS 
FELT 

















More than 1,000 factories have done away with bolts, grouting, 
damaged floors; made layout changes a matter of hours; 
practically eliminated machine vibration. How ? By adopt- 
ing the Croid-Cooper method of machine installation where 
machines are stuck down on a felt base with a holding power of 
50 Ibs. to the square inch. Send for details today. 


COOPER & CO. 


(B°HAM) LTD. 
BRYNMAWR, BRECONSHIRE 
Telephone: BRYNMAWR 312 





moni OW, 





WWW, ‘ 


: NAY AY WB es 
Ware WW 


_ 





a 


Wa, 


| 


a. 


WN 








at a large store in Coventry. 


Meta Mica sectional cladding being fitted to structural steelwork M ET AIC Auo 


CHAPEL FIELD WORKS, DUKINFIELD, CHESHIRE 


Subsidiary Company of William Kenyon & Sons Ltd. 
Manufacturers of Building Insulation. 







The Meta Mica system of fire 
cladding gives a very high 
degree of protection, yet is 
economical and easily applied. 
Adaptable to all types of steel 
structures, providing fire pro- 
tection so essential in stores, 
flats and industrial plant where 
fire risk is high and where dis- 

tortion or collapse of steelwork 

under the action of heat would 


have disastrous consequences. 
Send for leaflet KH.24. 


ANAK 


CLADDING 
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HYDRAULIC 
LEATHERS 
AND PACKINGS 


are manufactured for all types of 
systems fluids and pres- 
sures. Accuracy of manu- 
facture ensures positive seal- 

ing and long trouble free life. A 
range of silicone leathers and syn- 
thetics is available for extreme 
conditions. Single items 
supplied promptly. 
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THE TANNERY - STOURPORT ON SEVERN - WORCS. Sc.) 68 - 70 


TELEPHONE STOURPORT 47 













TANNERY Saige LONDON 
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FORTOX FLEXIBLE 
BELLOWS protect 
machinery and exclude dirt. 


All shapes and sizes manufactured exactly to your 


specification. New type of construction gives an 


SORRECETIR I | 








expansion to contraction ratio of 10-1. Proto- 
type and development work a speciality 
Mechanical leathers of all descrip- 
tions. Write today for enquiry 
forms and full details of 
our work. 
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OZALID COMPANY LIMITED 





62 London Wall, London, E.C.2. 
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Tice lists 





Tel : NATional 0551 (10 lines) 
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Standardised 
dimensions 


in a nutshell! 


Send for leaflet No 7020/2-2 


METROVICK 
Type KN-B 


Squirrel - cage Motors 








STAINLESS 
STEEL 
CASTINGS 


‘ JOFO’ impeller and propeller cast- 
ings, as illustrated, are produced to 
specification. The purpose for which 
castings are required should be stated 
on the enquiry. 

*‘ JOFO ’ ASM —a molybdenum steel 
to resist attack in concentrated solu- 
tions of acetic and other acids. 

‘ JOFO ’ AS stainless steel—a general 
purpose grade. 

*‘JOFO’ ASW — contains tungsten 
and titanium, resists welding decay. 
‘JOFO’ MS — a martensitic steel 
requiring heat-treatment to give the 
requisite physical properties. 

Castings supplied fettled with sand- 
blast finish or machined and polished as 
required. Further details on request. 


Head Office and Works; BROADFIELD ROAD, SHEFFIELD, 8 
Telephone : Sheffield 52431 & 
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London Office ;: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1 Pr 
Telephone : EUSton 4086 5 
Glasgow Office ; 93 HOPE STREET, C.2 Telephone : Central 8342/3 a 
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FUELS AND LUBRICATING OILS 


for Internal-Combustion Engines. By B. PuGu,” Ph.D., B.Sc. 
Eng.), M.I.Mech.E., A.M.I.Mar.E., and J. M. A. Court, B.Sc., 
AR.LC. Deals in a concise and comparatively simple manner 
with the very wide subject of fuels and lubricating oils which do 
receive special attention in the usual textbooks. 15/- net. 


THE GEOMETRY OF 
SHEET METAL WORK 


Yor Students and Craftsmen. By A. DICKASON, Lecturer in Sheet 


nel Work at Birmingham Central Technical College. Illustrated. 


‘Destined to rank for all time as a standard treatise on the subject 
covered.” Foundry Trade Journal. 


PERFORMANCE AND DESIGN 
OF A.C. MACHINES 


fhe G. Say, Ph.D., M.Sc., A.C.G.L, D.I.C., M.LE.E., F.R.S.E. 
an ely used book on transformers, three-phase induction motors 
ri pnchronous machines. Of particular value to those preparing 
t the B.Sc, Engineering degree examination. 30/- net. 


IR ISAAC PITMAN & SONS LTD 


JULY, 1955 Volume 16, No. 7 





MODERN 
PRODUCTION CONTROL 


By A. W. WiLtsmore, M.I.Ec.E., A.M.I.1.A., F.R.Econ.S., F.S.S. 
This is an up-to-date book by a management expert with wide 
experierce of modern production methods. He defines the prin- 
ciples of production planning and control in engineering works and 
illustrates their practical application to typical production problems. 
An essential book for the ambitious production engineer. 15/- net. 


DESIGNING FOR INDUSTRY 


By F. C. AsHForD. Illustrated. 27/6 net. 

“This is a book of great value to all those intending to become 
industrial design consultants, and indeed, is full of useful informa- 
tion for those already in practice... The carefully selected biblio- 
graphy is an excellent guide...” Design. 


A HANDBOOK 
OF INDUSTRIAL WELFARE 


By R. R. Hopkins, M.I.P.M., M.1.I.A. A _ practical handbook 
which summarizes the factors that arise in applying a welfare pro- 
gramme in a business concern. Illustrated. 17/6 net. 

“* |. the book should prove a most useful guide.” Machinery Lloyd. 


PARKER STREET, KINGSWAY, W.C.2 
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HELIOCENTRIC 


GEARED MOTOR UNITS 


Ratios 20:1 to 512,000:1, 
1/6h.p. to 30 h.p. foot- 
mounted or __ flange- 
mounted — operate in 
any position or at 
any angle. Interesting 
catalogue gives full de- 
tails of motorised and 
other gears. 


COPY ON REQUEST FROM .. 


SANDERSON BROTHERS AND NEWBOULD LIMITED 


ATTERCLIFFE STEELWORKS - P.O. BOX 6 * NEWHALL ROAD, SHEFFIELD 9 ~ Est. 1776 
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easy machinability 
with strength 
and ductility 


Send for our latest Booklet 


JOHN MADDOCK & CO LTD 


OAKENGATES +: SHROPSHIRE 
Telephone: OAKENGATES 187/8 


CALDWELLS * ix" STAINLESS STEEL 


Chemical Plant, 





Mixing Vessels, 
Storage Vessels, 
Tanks, Ducting, 
Piping, Flanges. 


SPECIALISTS IN STAINLESS STEEL 
AND MILD STEEL FABRICATION. 








CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 





END YOUR ENQUIRIES TO: 


I. CALDWELL & SON 


ST. JOHN STREET, BOLTON. 
St 1877, Phone BOLTON 3672 (2 lines) 














A 


B.S.A. SUPER-CUT, 


H.S.S. : ' 
B.S.A. milling cutters a for heavy duty milling, 
are stocked in all the most , eB }; have specially designed 
3 teeth for extra strength, 


generally used standards, ‘mit fast heavy cutting 
sizes and shapes. B.S.A. am }\ apelige ED 
CAST side-and-face and : tc ae 
cylindrical cutters, at lower . | variety of work; 
cost, are also available in SPECIAL CUTTERS 


an ever increasing range 4 will be quoted for on 
of sizes. ‘ receipt of details. 


High class tools for first class results 


FROM THE B.S.A. RANGE OF SMALL TOOLS AND MACHINE SHOP EQUIPMENT, INCLUDING BROACHES, MILLING CUTTERS, we 

DRILLS, CENTRE DRILLS, REAMERS, CUT THREAD AND GROUND THREAD TAPS, TAP WRENCHES, SCREWING DIES, DIE STOCKS 

DIEHEADS, SCREWING SETS, DRILL CHUCKS, LATHE CHUCKS, MACHINE VICES, MILLING MACHINE ARBORS, OIL & SUDS PUMPS, 
SNAP-LOCK LIMIT SWITCHES, ETC. 


B.S.A. TOOLS LIMITED - BIRMINGHAM - ENGLAND ‘ 
Sole Agents Gt. Britain : BURTON GRIFFITHS & CO. LTD - SMALL TOOLS DIVISION - MONTGOMERY ST. - BIRMINGHAM 11 + VICTORIA 2351" 
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: - GREATER OPERATING SPEEDS ¢ 
= “EUCLID ” REAR AXLE CASINGS. 
‘PRESELECTION. OF SPEEDS WHILST DRILLI! 
SIMPLICITY OF CONTROL 
AMPLE POWER : 
CAPACITY UP TO 3in. IN MILD STEEL 
SIZES UP TO 12ft. SPINDLE RADIUS 





HYDRAULIC 







Constant and full load starting torque is only one of 
the features of this outstanding hydraulic motor. It 
introduces high efficiency at slow speeds and maintains 
it throughout the range, and provides exceptionally 
smooth transmission of power for a widely varied 
number of applications. Capable of rotation in both 
directions. 

The smooth and vibrationless operation of the Motor 
is also a feature of the Deri-Sine Hydraulic Pump, a 
rotary displacement pump of high volumetric efficiency, 
which is essential to the power circuit. 


An output of up to 4,000 Ib./in. torque is available 
in a range of four basic sizes which incorporate 
variations in stator and rotor dimensions. 





VaLvES— Mono-Radial 
Control Valves — built with 
precision and virtually fool- 
proof—are arranged for one 
or more hydraulic supplies 
under manual, remote oF 


power operation. 











for efficiency fit a FRASER DERI-SINE Hydraulic Motor 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA cra 
P. 
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ENGINEERING INSPECTION 


By A. C. PARKINSON, A.C.P.(Hons.), F.Coll.H., etc. 
An introduction to inspection work which includes 
special reference to Aero requirements. It provides 
clear information on such important matters and 
selected phases of the work as the meanings of limits 
and tolerances, modern materials, mechanical testing, 
ion treatment and hardness testing, and other aspects. 
net. 


100 YEARS OF ALUMINIUM 


As An Engineering Material 

Edited by ‘ Engineers’ Digest.’”” This publication 
contains expert articles by authorities on many 
aspects of Aluminium, including its history, British 
standard for Aluminium, the welding of Aluminium, 
die-casting, and others. Illustrated. 4/6 net. 


VARIATIONAL PRINCIPLES 
IN DYNAMICS AND 
QUANTUM THEORY 


By WOLFGANG YOURGRAU, Dr.Phil., and STANLEY 
MANDELSTAM, B.Sc. (Eng.), B.Sc. (Rand.). A work 
for post-graduate research students, physicists, 
mathematicians and philosophers of science which 
covers variational principles from their source to 
their development to derive the formulae of optics, 
dynamics and electrodynamics. Illustrated. 25/- net. 
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THE PRACTICAL 
ENGINEER POCKET BOOK 


With Technical Dictionaries in German, French and 
Spanish. 

Edited by N. P. W. Moore. The sixty-fifth edition 
of this famous pocket book extends to well over 700 
pages. It provides the engineer with a wealth of 
ready and useful information which can be obtained 
almost at a glance. Illustrated. 12/6 net. 


DESIGNING FOR INDUSTRY 
By F.C. ASHFORD. Illustrated. 27/6 net. 

‘This is a book of great value to all those intending 
to become industrial design consultants, and indeed, 
is full of useful information for those already in 
practice.” Design. 


PICTORIAL DRAWING 
FOR ENGINEERS 


By A. C. ParKINSON, F.I.E.D., A.C.P.(Hons.), 
F.Coll.H., F.Inst.Mech., etc. In this book all types 
of commonly- used pictorial systems are described 
and their geometrical bases explained in simple 
terms. Their application to examples graded in 
difficulty is shown and a series of exercises is pro- 
vided to enable those who wish to do so, to master 
the various techniques. Illustrated. 16/- net. 
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AN IC-EQUIPPED 
GENERATING STATION 
HEADS THE CEA 
THERMAL EFFICIENCY 
TABLE* WITH A 
RECORD EFFICIENCY 


* For the 12 months period ending March 31st 1955 








nn PORTOBELLO H.P. 


Littlebrook **B”’ 30.49% a 
Skelton Grange 28.89%, —for the second consecutive year, ling, 
Brunswick Wharf 28.70% ee ae » chie 
Poole 28.31%, with a thermal efficiency of 31.42% = 
pecial | 
s less t] 
SPECIAL P 
method 
ther 
dlamete 
Firing equipment with a Facts like these speak for themselves rf sy 
total generating capacity : . ihethey 
of 8,000,000 Ibs steam/ Europe’s Largest Generating Station. The contract for wm 
eet ge lage to oe complete steam generating plant at High Marnham, Reston 
.E.A. alone by , z : oe 
: was recently awarded to International Combustion. lengths 
during the year. y Be 
| INTERNATIONAL GCOMBUSTIO | 

/ K 

®OYD) 
@). Office: Nineteen Woburn Place, W.C.1. Tel. Terminus 2833. Works: Derby, England; Port Elizabeth, South Africa; Sydney, —_ B 
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HOLLOW BORED SHAFTS 
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FORTOX LEATHERS 
AND HYDRAULIC PACKINGS 


are manufactured to suit all types of systems 
fluids and pressures. Accuracy of manufacture 
ensures positive sealing and long 
trouble free life. A range of silicone 
leathers and synthetics is available 
for extreme conditions. 
Single items supplied 
promptly. Problem en- 
quiries are welcome. 
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all on our own 


Ve are the only people to commercialise deep hole 
ling. By this method we produce hollow bored shafts, 
the chief advantages of which are as follows :— 

PRICES ARE KEEN particularly where small quantities or od FORTOX FLEXIBLE 
pecial sizes are required, or where the bore diameter ee BELLOWS protect 
sless than half the outside diameter. og machinery and exclude dirt. 
SPECIAL PROBLEMS can be dealt with by the hollow boring All shapes and sizes manu- 
method that cannot be dealt with practicably by any factured exactly to your specificas 
ther process. We can for instance drill different tion. New type of construction gives 
ameter bores within one shaft, profiled if necessary 7 i Seca ek ace . 
3 oe - nt, a wor 
. any shape required, a speciality. Mechanical se of all 
l'you want quick delivery of hollow bored shafts — descriptions. Write today for enquiry 
whether in stock sizes and shapes or to your own forms and full details of our work. 
vecifications — it’s worth getting to know more about 

Keeton’s. We bore any diameter hole from ;” to 6” in 
fngths up to 4’ in the smaller bores and up to 18’ in the 
arger bores, Send for free leaflet. 
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TRADE 


KEETONA 


HEAD OFFICE AND TANNERY LONDON WORKS 


THE TANNERY ANA 68-70 LANT STREET 


MARK 
STOURPORT ON SEVERN | BOROUGH 
KEETON SONS & co LTD Wael tars 4 S.E.1 
A MEMBER OF THE FIRTH CLEVELAND GROUP PER See OR ee =i 
vali, D8 FOUNDRY AND ENGINEERING WORKS, SHEFFIELD, 4 


) $6.54 CRC IKB 
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Latest Design 


... but incorporating 


already established 
B.S. A3 


construction, proved successful through 


centreless grinding 


many years otf application 


in its predecessors 
















-ENTRELESS 


B.3.A2 FOOLS: LIMITED BIRMINGHAM 





Pea taeries “oat 


machine 







GRINDING MAC 





Extremely fine feed of gfinding wheel by 


micrometer head 


Micro-controlled adjustable work-base 


Stationary control-wheel head—tilts for 
through-feed—swivels to allow minute angular 
correction and eliminate excessive wheel- 


truing. 






A separate truing slide for each wheel-head 


Capacity },” to 3” (1.59 to 76.2 mm.) dia 
plain cylindrical, taper, shouldered, specia 
form or multi-diameter (straight-through oF 


plunge-cut). 


ENGLAND 








Sole Agents in Great Britain : 


BURTON GRIFFITHS & CO. LT) 
BIRMINGHAM, 33. 


KITTS GREEN, 
TELEPHONE : STECHFORD 3071 (10 Lines). 
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the tools you need 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 


Tw 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 








HIGH SPEED CLUTCH- 
MULTIPLE BRAKE 
DISC CLUTCHES ASSEMBLIES 


Powerful, clean in con- The illustration shows 
tour and ideally suitable a pneumatic Clutch- 


a for machine tool drives : 
Ms etc, these clutches a5 Brake Assembly supplied 











h not need frequent ad- for a 500 ton capacity The 
justment, forging machine. i 
Repo 
FLEXIBLE COUPLINGS 
A new design of great efficiency that Appli 
is suitable for either direction of 
rotation. Inves 
e I 
Elect 
The ( 
The / 
POWER TAKE-OFF PNEUMATIC Britis 
CLUTCH CLUTCH-BRAKE 
ASSEMBLIES ASSEMBLIES New 


A range of self contained 7 ) Suitable for presses, 
units for Diesel and Actlakir What shearing machines, forg- : 
petrol engines to drive ing machines, and other Engin 
all kinds of machinery WHITTAKER HALL & CO. (1929) LTD. SE SIR. 

Sole Proprietors of R.S. Wittiz & Co. (Compressors) Ltd. Fc 


DEPT. E.D., BLACK LANE, RADCLIFFE, LANCS. 


Telephone : RADcliffe 2421-2 News 
Wa Telegrams : CLUTCH Radcliffe Manchester 
ae LONDON OFFICE: 28 VICTORIA STREET, S.W.|1. 


Phone : ABBey 5347 
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PITMAN BOOKS 





ENGINEERING INSPECTION 


By A. C. PARKINSON, A.C.P.(Hons.), F.Coll.H. An introduction to 
inspection work which includes special reference to aero requirements. 
for this new Third Edition the book has been completely revised. 
Illustrated. 10/- net. 


ELECTRICAL MEASUREMENTS AND 
MEASURING INSTRUMENTS 


By E. W. Golding, M.Sc.Tech., A.M.I.E.E. A new Fourth Edition of 
this well-known work which has been brought up to date with important 
developments which have taken place since the previous edition. 
Illustrated. 40/- net. 


POWER ECONOMY IN THE FACTORY 

By J.C. TopMAN, F.C.W.A. A reliable and up-to-date book for cost 
clerks, works accountants, engineers, and businessmen, showing how 
tunning costs can be reduced and production improved. 12/6 net. 


THE GANTT CHART 

By WALLACE CLARK. 12/6 net. 

REE the third edition of this authoritative textbook enriched with 
urther material will give satisfaction to all those recognising the value 


‘ate Gantt method in the preparation of control charts.’’ Accountants 
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THE DEVELOPMENT OF SHEET METAL 
DETAIL FITTINGS 


For Bench Fitters and Toolmakers, etc. 

By W. S. B. TOWNSEND. One of Pitman’s Aeronautical Engineering 
Series, this is a most useful book for aircraft workers, bench fitters, and 
toolmakers. 5/- net. 


100 YEARS OF ALUMINIUM AS AN 
ENGINEERING MATERIAL 


Edited by ‘‘ Engineers’ Digest ”’. This publication contains articles by 
authorities on many aspects of Aluminium, including its history, British 
Standards for Aluminium, the welding of Aluminium, die-casting and 


others. Illustrated. 4 6 net. 
A MANUAL OF TIME AND MOTION 
STUDY 


By J. W. HENpDRy, F.R.Econ.S., F.C.I.M., M.I.W.M. This book makes 
a valuable contribution to the problem of how to raise the standard of 
efficiency in industry in two directions—by incentive and by avoidance 


of all preventitive waste. 15/- net. 
GEARS 
By H. E. Merritr. Third Edition. 60/- net. 


*“A work which we do not hesitate to say will be found on the shelves 
of all engineers engaged on gear work and one which may be strongly 
recommended to students.”” The Engineer. 
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FANS and 
~ INSTALLATIONS 


In addition to the amazing “‘ Resista'’ P.V.C. Fan, we manufacture Fans for 
all purposes. If you need Fan equipment we invite you to contact us. , 
if you have a problem involving Fan equipment we shall be pleased to help 
you solve it. 

The “ Airflo’? RESISTA Fan is chemically resistant. The impeller jis 
constructed of rigid P.V.C. and all metal parts are protected with P.V.C, 
This Fan definitely resists the action of strong acids, alkalis and moist gases 
and marks the greatest advance in chemical fume removal. 
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FANS that resist 
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) corrosion . 
‘‘ Airflo” at work 
Illustration, top right, shows a large Dust Collecting plant in the The RESISTA Fan has created an instant demand in the 
a Plating and allied industries. We can also supply 
Centre, Hoods and Ducting for an extensive polishing installation. , hile iries 
Bottom, Fume removal from cyanide pots at The Standard Motor Co. P.V.C. Hoods and Ducting. We invite your enqul . 


Industrial Fan « Heater Co Ltd 
Gif” works, BIRMINGHAM, I! phone: VICtoria 2277 


LONDON: WESTMINSTER BANK CHAMBERS, 42 HIGH STREET, BARNET. phone : Barnet - 
MANCHESTER: CITY BUILDINGS, 69 CORPORATION STREET, 4 phone: Blackfriars 69 
Associated Company, JOHANNESBURG, S.A. 
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t CALDWELLS *'.:"” STAINLESS STEEL 


Mixing Vessels, 


Storage Vessels, 





is Tanks, Ducting, 
Piping, Flanges. 


ECIALISTS IN STAINLESS STEEL 
AND MILD STEEL FABRICATION. 








CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 





ND YOUR ENQUIRIES TO: 


CALDWELL & SON 


ST. JOHN STREET, BOLTON. 
‘st. 1877. Phone BOLTON 3672 (2 lines) 















REVOLUTION COUNTER 
WITHOUT COVER 
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—_ 


INDUSTRIAL COUNTING 
INSTRUMENTS 
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OF EVERY TYPE 
FOR EVERY 
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JOB 
il PLEASE SEND FOR FULL DETAILS 
AND COMPLETE RANGE TO 
77 MAKERS AND PATENTEES 
at |\ B. & F. CARTER & CO. LTD. BOLTON, 14, ENG. *,20!roN 4344 
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Maximum swing : 7iin. 
Maximum swing over cross slides : 53in. 
Working stroke of turret : 5iin. 
Number and range of spindle speeds : 21-56tol4l0r.p, 
Horsepower of Motor : 4; /33/3: 
Floor space occupied : 69 x 48 ins 


SINGLE SPINDLE AUTOMATIC CHUCKING MACHINE 


A COMPANION MACHINE — THE B.S.A. 9M, 12.5in. MAX SWING — IS ALSO MANUFACTURED. 


SOLE AGENTS GT, BRITAIN: BURTON GRIFFITHS & GO, LTD, KITTS GREEN, BIRMINGHAM. TEL. STECHFORD 
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for efficiency fit a 


FRASER | 


MONO RADIAL VARIABLE DELIVERY PUMP 


flawless, in fact, wherever there are hydraulic presses and 





machinery that have a Mono-Radial in the circuit. There is a smooth, 


flow and an infinite variation of output, irrespective of pressure, 


from zero to maximum with high volumetric and overall 





efficiency—these features are inherent in the Fraser pump. 
Fraser Variable Output Pumps are available in a range 
which provides for pressures up to 6,000 p.s.i. and capacities 
range up to 36 g.p.m. at 940 r.p.m. 


We are always pleased to discuss pumps for any application 





V AL V E § 


Mono-Radial control valves are 
built with precision and virtually 
foolproof in operation, and the 
ports are arranged for one or 
more hydraulic supplies under 
manual, remote or power operation. 


— 








and duty. 


ANDREW FRASER AND CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE: VICTORIA 6736-7 
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10 YEARS OF ALUMINIUM AS AN 
ENGINEERING MATERIAL 


Edited by “‘ The Engineers’ Digest *. This publication con- 

tains articles by authorities on many aspects of Aluminium, 

including its history, British Standards for Aluminium, the 

ay of Aluminium, die-casting and others. Illustrated. 
net. 


RADIO AND RADAR TECHNIQUE 


By A. T. Starr, M.A., Ph.D., M.L.E.E. This important 

book concentrates present-day knowledge of the essential 

methods and techniques, paying particular attention to 

noise, microwave techniques, waveforms, pulse circuit 

—* and electronic tubes. Profusely illustrated. 
= net. 


a ENGINES OF THE WORLD. 


By Paul H. WILKINSON. The reference work for all 
‘oncerned specifically with engines, fuels and lubricants. 
With photographic plates. 50/- net. 

*“ Among the standard reference 
books.” Journal of the Royal 
Aeronautical Society. 
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ELECTRICAL MEASUREMENTS AND 
MEASURING INSTRUMENTS 


By E. W. GotpinGc, M.Sc.Tech., M.I.E.E., Mem.A.1.E.E. 
A revised and up-to-date Fourth Edition of this book for 
students taking the B.Sc.(Eng.), City and Guilds (Final) and 
examinations of the I.E.E. Worked examples and a 
selection of examination questions are included. 40/- net. 


DESIGNING FOR INDUSTRY 


By F. C. AsHForp. Illustrated. 27/6 net. 

“This is a book of great value to all those intending to 

become industrial design consultants, and indeed, is full of 

useful information for those already in practice. . . . The 

— selected bibliography is an excellent guide. . . .” 
esign, 


A HANDBOOK OF INDUSTRIAL 
WELFARE 


By R. R. Hopkins, M.I.P.M., M.I...A. A practical hand- 
book which summarizes the facts that arise in applying a 
welfare programme in a business concern. Illustrated. 
17/6 net. 


““. . . the book should prove a most useful guide.” 
Machinery Lloyd. 


Sir Isaac Pitman & Sons Ltd. 
PARKER STREET, KINGSWAY, LONDON, W.C.2. 
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the amazing P.V.C. fan 


This is the Fan that resists the chemical action of 
strong acids, alkalis and moist gases— this is the 
Fan that has provided industry with the greatest 
step forward in chemical fume handling technique 
—this is the ‘Resista’’ Fan which you should 
know more about. 
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‘equipment 


As specialists responsible for some of the largest ventilating 
and heating schemes in this country and abroad, as well as 
thousands of small installations, we cover the whole of this 
industria! field. Our engineers have experience of practically 
all factory conditions — this experience means that every 
“Airflo’’ unit does a 100% job with utmost economy. We 
invite you to consult us regarding YOUR needs now. 


Industrial Fan & Heater Co Ltd 
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” WORKS, BIRMINGHAM, I! phone: VICtoria 227/ 

LONDON : WESTMINSTER BANK CHAMBERS, 42 HIGH STREET, BARNET phone : Barnet — 
MANCHESTER: CITY BUILDINGS, 69 CORPORATION STREET, 4 phone: Blackfriars 

Associated Company, JOHANNESBURG S.A. — 
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HYDRAULIC FORTOX FLEXIBLE 
LEATHERS BELLOWS protect 
AND PACKINGS machinery and exclude dirt. 
are manufactured for all types of All shapes and sizes manufactured exactly to your 
systems fluids and pres- specification. New type of construction gives an 
sures. Accuracy of manu- 
facture ensures positive seal- 
ing and long trouble free life. A 
range of silicone leathers and syn- 
thetics is available for extreme 
conditions. Single items 
supplied promptly. 









expansion to contraction ratio of 10-1. Proto- 
type and development work a speciality 
Mechanical leathers of all descrip- 
tions. Write today for enquiry 
forms and full details of 
our work 


17) ee Ld ee TANNERY ies: 
THE TANNERY - STOURPORT ON SEVERN - . =z) 68 - 70 LANT 


TELEPHONE - STOURPORT 17 


LONDON TLL EY 
STREET BOROUGH S. E. I. 


TELEPHONE - HOP 0458 


PRESSINGS 


Ward (Metal Details) Ltd. specialise in the 
manufacture of all types of small and medium 
pressings. Illustrated here are but a few 
examples of the many shapes, sizes and thick- 
nesses, in steel, tin plate, copper, etc. Com- 
plete assemblies can be fabricated from simple 
pressings by welding, soldering or brazing. 
Similar components can be produced from your 
designs andtoyour specification, and, if required, 
supplied in painted, plated or enamelled finishes. 
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or trouble-tree continuous high-output 





of a wide range of components up to 2in. 















most intricate automatic machining operations 
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single spindle 
automatic 
screw 
machines 









































With the minimum of attention B.S.A. 
automatic screw machines will maintain 
constant production at the peak of 
efficiency. Every feature of their design 
and manufacture is a contribution to 
their endurance under the most stren- 
uous conditions. Positive lubrication is 
assured by a _ refinement whereby 
filtered oil is metered to all vital parts 
from a central control point. 

The L design of the large machines 
provides ample chip clearance as well 
as accessibility. The high speeds of the 
smaller machines can be employed 
continuously. We invite you to ask for 
full specifications, attachment and tool- 
ing details, or to let us advise on screw 
machine applications to your produc- 
tion requirements. B.S.A. automatic 
screw machines are fast—accurate— 
reliable. 





EARLY DELIVERY—'2" & %/” 








B.S.A. TOOLS LTD .- BIRMINGHAM . ENGLAND 


Makers also of a range of single-spindle automatics built to metric standards—primarily for users of the continental type 
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Erecting or Dismantling 








It’s faster with 
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As strong as steel yet two-thirds lighter, 
‘Duralumin’ scaffolding is quickly erected and dis- 
mantled. Its light weight reduces the cost of both 
handling and transport. Although higher in price 
than steel, ‘ Duralumin’ provides almost three 
times the length for the same weight. It never 
rusts, cannot stain the stonework of a building, 
and after a long and useful life it has a high scrap 
value. This photograph is reproduced by 
courtesy of British Building and Engineering 
Appliances of Sandy, Bedfordshire, who usually 
carry a stock for immediate delivery. 

Our Technical Sales Section will be pleased to 
advise you on the use of ‘ Duralumin ’. 


JAMES BOOTH & CO. LTD * ARGYLE STREET WORKS - BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass, copper or light alloys 
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PULLEY BLOCKS 


Totally Enclosed : Lightweight : Hard wearing 
Capacities : 3, 1, 2, 3, 5 TONS 
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x EAST 277| for Ex-stork atch 
: ® THE VAUGHAN CRANE CO. LTD. 
; MANCHESTER 12 :: ENGLAND 

4 Makers of fine pulley blocks 


half a century. 
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led by “ Engineers’ Digest’. This publication contains articles by A HANDBOOK OF INDUSTRIAL WELFARE 

thorities On various aspects of aluminium and its applications. They By R. R. Hopkins, M.1.P.M., M.I.1.A. A practical handbook which 
‘r the history and development, British standard for aluminium, summarizes factors that arise in applying a welfare programme in a 
‘ding of aluminium and its alloys, joining aluminium by soft soldering, business concern. Illustrated. 17/6 net. 

shes for aluminium, and others. 4 6 net. “the book should prove a most useful guide." —Muachinery Lloyd 
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WORKPIECES 


DFA ® 





Up Position of Guard. 








s BY TOLERANCE 








Down Position. 














Guard locked Down with Air 
Pressure. 








Ny 
INN 





\ 








Guard Returns to Up position as 
beud begins to take place. 




















Guard Fully Up. Bend Completed. 
Ram starts to Return. 




















A6é4 


Up position of Ram and Guard with 
unhindered withdrawal of Work 
piece. 














Maximum safety with efficiency is the designed purpose of the Rubery 
Owen Pneumatic Press Brake Guard. The operation of both guard and 
machine is effected by one depression of the clutch pedal. The Guard 
is controlled by a simple but effective pneumatic system and descends 
firstly to a set tolerance above the work piece where it is locked by air 
pressure in the down position, 
preventing furthur access to the 
tool space before the clutch is 
engaged. Immediately the tool 
touches the work piece the guard 
begins to rise, so that the work 
piece is formed without inter- 
ference. See this Guard in 
operation in our own factory. 


Write for full details and leaflet. 








Department AP 


RUBERY, 


P.O. Box 10, Darlaston, 
Wednesbury, Staffs. 


OWEN & CO. LTD. 
Tele: James Bridge 3131 
(32 lines). 
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CALDWELLS © x." STAINLESS STEEL 


Chemical Plant, 
Mixing Vessels, 
Storage Vessels, 
Tanks, Ducting, 
Piping, Flanges. 


SPECIALISTS IN STAINLESS STEEL 
AND MILD STEEL FABRICATION. 








CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 





END YOUR ENQUIRIES TO: 


I, CALDWELL & SON 


ST. JOHN STREET, BOLTON. 
ést. 1877. Phone BOLTON 3672 (2 lines) 












PRESSINGS 
TURNED PARTS 
ASSEMBLIES 










in ferrous or non-ferrous metals, 
electro or enamel finishes for 
the General Engineering Trades. 







Component parts or complete 
assemblies designed and 
produced to the customer’s 
requirements. 
Our technical staff will be pleased 
to advise. 


W. H. BRISCOE & CO. GED. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 


Telephone: ACOcks Green a 
Telegrams: ‘Brisk, Birmingham” 





Holdens 
















[\\as to Productio 


high quality tools for all classes of work 


DIE STOCKS 


For circular dies from }2in. to 2}in. dia. 
Made tothe same high standards as other 
items in the B.S.A. range of screwing I, 
equipment. Also screwing sets, thread . 
rolling dies, tap extractors and— 






MILLING CUTTERS 
: N 


An extremely wide range. H.S.S. (and 
Cast, at lower cost). All the most gener- 
ally used sizes and types. Super-cut, for 
heavy-duty milling, have specially de- 
signed teeth for extra strength. Form 
relieved and special cutters supplied. 































DIEHEADS 


B.S.A. NAMCO—simple in construc- 
tion, easy to adjust. Circular chasers en- 
sure extreme accuracy of thread form 
and long life. They can be ground and 
re-ground through a full 270 degrees of 
their circumference. 


TWIST DRILLS 


Specially treated for long-life. Materials 
of only the highest grade are used in their 
manufacture. B:S.A. drills definitely re- 
duce hole costs. H.S.S., Carbon steel, 
and special types for various materials. 


BROACHES 


Scientifically processed for extra per- 
formance. B.S.A. Tools’ Broach Division 
has the capacity and ability for design- 
ing and manufacturing every size and 
type of broach, each to the highest 
standards of precision and endurance. 


REAMERS 


All standard types and sizes available in 
H.S.S., including counterbores, adjust- 
able reamers, shell reamers and arbors. 
Specialities includeaSuper-finish reamer 
for heat-treated steels, and a combined 
drill-reamer—a real time saver. 


TAPS 


se a, 
iN 
A complete coverage of standard H.S.S. —— | } be a S 


ground thread, and carbon steel cut- k — 

thread and ground-thread. Sizes and EE 

types outside the usual range can be sup- 

plied, including taps with spiral points DRILL HOLDER & SETTI NG GAUGE 

or spiral flutes, at special prices. For accurate drilling to pre-set depths. Safe and simple to use. Accommo- 
dates any size of drill, reamer or tool with a standard M.T. shank. The dis- 
tance between the drill point and the lower face of the bush (which is 


TAP WRENCHES screwed along the body then locked in position) establishes the required 


depth. A setting gauge is supplied to facilitate quick and accurate setting 
x ay, 


“7. PORTABLE 


— 


— HARDNESS TESTER 


| — Alightweight, accurate, universal, direct- 
yo ~ reading hardness tester. V.P.N., Brinell 
™ and Rockwell ‘C’ hardness values (8.5! 
“_ 860) are marked in contrasting colours on 
~ its large easily-read dial. Pressure on the 
“grip lowers the diamond indentor to the 
~ test piece. Further pressure causes the 
~ hardness value to be registered. Penetra- 
y \™ tion in soft metal is only 0.005in. Supplied 
\\ in a handsome case complete with ser- 
\\ vicing kit. 


7 















These are of the adjustable type, Nos. | 
to 4, covering taps from bin. to I tin. 
and Services type B.B.: jin. to lin.,C.C.: 
jin. to tin. Carefully treated, well fin- 
ished, extremely durable. 


SCREWING DIES 


Carbon steel, circular adjustable type: 
plain, parallel and taper, for British and 
American threads and Metric sizes. Also 
a complete range of carbon steel hexa- 
gon die nuts. Of consistent quality and 
uniformity. 


ALSO SCREWING SETS - DRILL CHUCKS - MACHINE VICES - MILLING MACHINE ARBORS - OIL & SUDS PUMPS - LIMIT SWITCHES 


B.S.A. TOOLS LTD., BIRMINGHAM, ENGLAND 


Sole Agents Great Britain: 


DIETITE BURTON GRIFFITHS & COMPANY LIMITED 
Small Tools Division: Montgomery Street, Birmingham, I1. Tel: VICTORIA 2351 (9 lines) 
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No. 12. 


Metrovick equipment is well on top 
in this 10-ton Wharton overhead shop 


crane. The hoist is an 18-h.p. 720 


r.p.m. M-V motor fitted with a thrustor- 
operated brake giving precise control 
with stable creeping speed on load. The 
need for inching is thus eliminated. 
Drives for the long travel and cross- 










NEERS 
“DIGEST 


REVIEW OF WORLD ENGINEERING PROGRESS 








traverse are M-V to-h.p. 716 r.p.m. 
and 3-h.p. 700 r.p.m. type MZ slipring 
motors respectively. A 6-inch Perigrip 
brake operates on the cross traverse. 
Write for details of the range of M-V 
a.c. and d.c. motors, control gear and 
Perigrip electromagnetic brakes for crane 
drives. 






In the illustration (left) A is the 
18-h.p. 720 r.p.m. hoist motor 
fitted with Stacreep thrustor con- 
trol B. The long-travel drive, 
motor E, is shown at the top of 
page. The 3 h.p. cross traverse 
motor is seen at C and the 


6-inch Perigrip brake at D. 
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Constant and full load starting torque is only one of An output of up to 4,000 Ib./in. torque is available 
the features of this outstanding hydraulic motor. It in a range of four basic sizes which incorporate 
introduces high efficiency at slow speeds and maintains variations in stator and rotor dimensions. 


it throughout the range, and provides exceptionally 





smooth transmission of power for a widely varied 
number of applications. Capable of rotation in both 
directions. 

The smooth and vibrationless operation of the Motor 
is also a feature of the Deri-Sine Hydraulic Pump, a 
rotary displacement pump of high volumetric efficiency, 
which is essential to the power circuit. 








VALVES — Mono-Radial 
Control Valves — built with 
precision and virtually fool- 
proof —are arranged for one 
or more hydraulic supplies 
under manual, remote or 


power operation. 











for efficiency fit a FRASER DERI-SINE Hydraulic Motor 





ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 


PHONE VICTORIA ort 
P 
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NUCLEAR RADIATION PHYSICS STRENGTH OF MATERIALS 
) RALPH _E. Lapp, Ph.D., and Howarp L. ANpREWSs, Ph.D. By F. V. Warnock, M.Sc., Ph.D., F.R.C.Sc.I., M.I.Mech.E. 
“W Edition. This book gives a clear and direct presentation of the 7th Edition. This book covers the syllabuses of the B.Sc.(Eng.), 
eit facts of nuclear physics—from the early studies of nuclear 1.C.E., and I.Mech.E. examinations in this subject. A large number 
able aliation to recent techniques of meson production by artificial of worked examples from recent examination papers are included. 
te veans, 50/- net. Pitman’s Engineering Degree Series. 22/6 net. 
ra 
SEOMETRICAL OPTICS GRAPHICAL DESIGN OF OPTICAL 
4 LC, MartIN, D.Sc., A.R.C.S., D.I.C. This book id SYSTEMS 
— * . &. MARTIN, D.Sc., A.R.C.S., D.I.C. his book provides a : Loe oe gence aee? eee 
“mn treatment of the subject suitable for Honours Physics courses. perpen = bei — Rs = ye pain = bape — 
lout being too academic or mathematical, it establishes a clear i By Pawnee ge “a ' by nr : Per pra eg te 
“alion between Geometrical Optics and the relevant parts of a S sean me Sey eee ae i poe — coins 
“ysical Optics, and other branches of physics. 22 6 net. pi 2 CORE aT ape Keetee hy Ge Se SE 
FRSONNEL MANAGEMENT ELECTRICAL MEASUREMENTS AND 
#C, H. NortHcotr, M.A., Ph.D. Completely revised and up to MEASURING INSTRUMENTS 
‘this major work has just been published in a new third edition. By E. W. Go.pinGc, M.Sc.Tech., M.I.E.E., Mem. A.1.E.E. A 
geal vers the subject completely and the new edition brings the book revised and up-to-date fourth edition of this book for students taking 
tine with recent trends and developments. An essential textbook the B.Sc.(Eng.), City and Guilds (Final) and examinations of the 
‘“eryone connected with personnel management. 30 - net. 1.E.E. Pitman’s Engineering Degree Series. Illustrated. 40 - net. 
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FANS and 
= INSTALLATIONS 


In addition to the amazing “ Resista’’ P.V.C. Fan, we manufacture Fans for 
all purposes. If you need Fan equipment we invite you to contact us... 
if you have a problem involving Fan equipment we shall be pleased to help 















you solve it. N | 
The ‘Airflo’? RESISTA Fan is chemically resistant. The impeller is 
constructed of rigid P.V.C. and all metal parts are protected with P.V.C, 
This Fan definitely resists the action of strong acids, alkalis and moist gases 
and marks the greatest advance.in chemical fume removal. 


“F 





ip his tne its. 


FANS that resist 
corrosion ! 





‘‘ Airflo » at work 

















Illustration, top right, shows a large Dust Collecting plant in the The RESISTA Fan has created an instant demand in the This 
rea and Ducting for an extensive polishing installation Plating and allied industries. We can also supply ALL 
Bottom, Fume removal from cyanide pots at The Standard Motor Co. P.V.C. Hoods and Ducting. We invite your enquiries. pe 
Ltd, as 
e parti 
P 
an 
Industrial Fan « Heater Co Lid | « 
Qiflo” ia 2277 
hiflo WORKS, BIRMINGHAM, I! phone: VICtoria 2 
LONDON : WESTMINSTER BANK CHAMBERS, 42 HIGH STREET, BARNET phone: Barnet yor 
MANCHESTER: CITY BUILDINGS, 69 CORPORATION STREET, 4 phone : Blackfriars te 
SWANSEA: 256 OXFORD STREET phone: Swansea 50 
Associated Company, JOHANNESBURG, S.A. 
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MAVITTA 


DRAFTING MACHINES 


A complete range of Drafting Machines for Boards 
im up to 50 feet long, both vertical and horizontal. 
Adjustable Drawing Stands and Boards. 
Mathematical Scales in various materials. 
Surveyor’s Rods. Isometric Projection Machines 





THE MASTER—latest 
inourrange—Linkage by 
steel bands and pulleys 
—360 degrees rotation 
of index head—auto- 
matic location of main 
angles by press button 
through knob—quick 
release of head for lining 
up to drawings—counter 
balanced for vertical use 
—modern styling and 
high quality finish, 





“EVERYWHERE FOR EVERY WEAR.” 
Specify Nitrided Nitralloy Steel for 
maximum surface hardness with maxi- 


FULL CATALOGUE ON 
AFPLICATION 


mum resistance to fatigue. 





NITRALLOY LIMITED The MAVITTA DRAFTING MACHINES LTD. 
ATLAS WORKS ° SHEFFIELD 4 HIGHLANDS ROAD SHIRLEY BIRMINGHAM 


Telephone: 26646 Sheffield Telegrams : Nitralloy, Sheffield Phone: SOLIHULL 2231/2 Grams: Mavitta, B’ham 
















eA 
de u 
F Nee eg ee 
bere ute 4 


titre enpatear tee: JMWALUABLE INFORMATI 
valuable Technical data on NON-FERROUS 

ALLOYS, BEARING METALS, CENTRIFU- 

GAL CASTINGS, ACID RESISTING ALLOYS 

(including Monel Metal). We also specialise in castings by the ‘C’ Shell Process 

including Stainless Steel and precision Castings produced by the Shaw Process 


particulars of which will be sent on request. a EE 
oe 


Production and Maintenance Engineers all over the World have proved it to be 
an indispensable reference. Write for your copy NOW ! 


Cx, 
& THE PHOSPHOR. BRONZE CO, LTD BRADFORD STREET, BIRMINGHAM, 5. 
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- AIRBREAK SWITCHGEAR 


15 MVA to 30 MVA 
400 Volt to 660 Volt 


























One of seventy multi-tier 
switchboards for controlling 
auxiliary supplies at the 
Uskmouth Power Station. 
Full particulars given in 
Technical Description No. 405, 
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FOR HEALTH’S SAKE! 


Treat your premises to constant sea-breeze freshness 


QUIET IN 
OPERATION 





i ae 


EASY 
Di 
n Pini 
STURDY y 
But 
G.E.C. 4-blade suction draws out stale air and 
leaves factory, workshop or public building 
clean, cool and comfortable—all day long. 


Send for publication V968 giving full details 
of all G.E.C. propeller fans. 


propeller fans 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, 
LONDON, W.C.2. 
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CARBON & ALLOY STEEL CASTINGS 


Riek ten BROWN as No ies es i SCUNT HORPE 
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They know what RELIABILITY means 
at Rolls-Royce... 












ROLLS, ROVCE 


fe 
ENGINES 







( Photo by courtesy of Rolls-Royce Limited) 








® Simple, safe fingertip controls Reliability is a quality they understand at Rolls-Royce. That’s why they 
® Can be ridden or walked entrust the loading of these aero engine parts and other valuable products 
® Accessibility for quick to YALE Worksavers — the trucks designed against breakdowns. Compact 

maintenance and robust, Worksavers economically carry and stack loads up to 3,000 Ibs. 
® Low initial and running costs They can work in confined spaces, and over low-load floors, and can safely 
® Fork Lift, Pallet, Platform be taken to upper floors by lift. Please write for full details : we will gladly 


and Tractor Models 


arrange a demonstration at your works. 


4% ie ae Materials Handling Equipment 


REGISTERED TRADE MARK YALE & TOWNE make the world’s largest, most comprehensive range of materials 
handling equipment — including 1000 Ibs. to 100,000 Ibs. capacity power trucks. 


THE YALE & TOWNE MANUFACTURING CO - MATERIALS HANDLING DIVISION - DEPT. P.12 * WEDNESFIELD - STAFFS - ENGLAND + TELEPHONE : WILLENHALL 630 
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HIGH SPEED MEDIUM DUTY 
RADIALS 


assure high drilling rates on 
coal cutter gear boxes at 


ANDERSON BOYES & CO. LTD. 
MOTHERWELL 


Over 50 holes ranging from \” to 
1.1/16” dia., are drilled and tapped 
in these cast steel coal cutter gear 
boxes. » Because of their wide 
speed and feed range, simplicity 

of control and high penetra- 

tion rates, ARCHDALE 

high speed radials assure maxi- 

mum output on this and many 
other components in this factory. “ay : 
Sizes from 4 ft. to 7 ft. radius for 
drilling up to 3 in. dia., in steel. 


AMES 
J ARCHDALE & CO. LTD. BIRMINGHAM 16 @ SOLE AGENTS: AL 


; RED HERBERT LTD. COVENTRY 
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One of our st lift for 


Taking our 
own medicine 


Our own Worm Units are busy at work all 
over our Milnrow factory. And you’d think 
someone had given us summat for nowt to 
see how pleased we are about it. It’s partly 
pride —they’re our own Worm Units—but 
mainly because they do the various jobs so 
very well. They’re made to a formula which 
includes efficiency (a Holroyd Worm and 
Wheel hold the world record), reliability, and 
50 years’ experience. This prescription might 
do you a power of good, and it can be... 


MADE UP FOR YOU QUICKLY 


A Standard Type Holroyd Worm Reduction 
Unit can be made up from stock, packed, 
despatched, and delivered to you fairly 
quickly. Worms, wheels, and special units 
made to order take somewhat longer. For 
information on Worm Units and appli- 
cations (and we’re discovering new ones 
every day, like the Goods Lift in the 
illustration) drop us a line at Milnrow, 
Lancs. We'll be glad to help you all we can. 


Holroyd 














oy Pees a 


JOHN HOLROYD & COMPANY LIMITED - MILNROW - LANCS - TELEPHONE: MILNROW §5322 
CRC I7I 
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SPEED THE PRODUCTION OF 
THOM,LAMONT PUMPS 


Crowthorn lathes play an important part in the production 
programme of Messrs. Thom, Lamont & Co. Ltd. of Paisley. 


A Crowthorn 15” « 14’9” gap bed lathe is engaged on general 
production work, machining components for the pumping 
equipment which is famous the world over. 


Wherever accuracy and dependability are called for, Crowthorn 
lathes can be relied upon to give long and trouble-free service 
under all conditions. Pa a ee 


Fe 





CROWTHORN ENGINEERING COMPANY LIMITED 


REDDISH ° 


Phone: STOCKPORT 2067-8 


gap bed lathe precision 
machining a removable 
gunmetal liner — a feature 
of these high-class pumps. 


Lathe supplies by Messrs. 

Welling and Welling Ltd., 

pie Street, London, 
ke 


Photograph by courtesy of 
essrs. Thom, Lamont & 
Co. Ltd., Paisley. 





/ ‘S. 
Nef STAND 


t ~< : 28 
eS 
J Ground Floor 
ar 
Grand Hall 


INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1956) 

June 22-July 6 | 


Olympia - London 








HIGH CLASS MACHINE TOOL MAKERS 


STOCKPORT ° ENGLAND 


Grams: ‘CROWTOOL REDDISH ’ 
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This artist's impression shows one of three 
200 MW turbo-generator sets now being built by 
‘ENGLISH ELectric’ for installation in the new power 
station which the Central Electricity Authority, subject 
to Ministerial consent, proposes to build on the River 
Trent at High Marnham. Each of these units is more 
than three times as powerful as the largest and latest 
3,000 r.p.m. generating units yet in service in Britain 
and each will have a higher output than most of the 


complete power stations now operating. 


The 275 kV transformer shown here was the first to be 


supplied to the Authority for service at this voltage. ~~ 


ENGLISH ELECTRIC 


famous 


Generating Plant—Steam, Hydraulic, Gas Turbine or Diesel. Transformers, Rectifiers, Switchgear and Fusegear. Industrial 








Electrification. Electric and Diesel-electric Traction. Marine Propulsion and Auxiliaries. Aircraft. Aircraft Equipment. Industrial 


Electronic Equipment. Instruments. Domestic Electrical Appliances. Television Receivers. 





THE ENGLISH ELECTRIC Company LIMITED, QUEENS HousE, KINGSWAy, LONDON, W.C.2. 


Offices and representatives throughout the world. 
P.S2E 
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The * Brentford ’ system of continual lubrica- 
tion is entirely automatic. It is extremely 
versatile since each pumping unit—and there 
are from 1 to 24 of these—can be adjusted 
individually to deliver the right amount of oil 
to every bearing. 

One pumping unit is used on each line or 
lubrication point, and the pump capacities are 
1, 3 or 8 pints of oil. The * Brentford * can be 
driven in two ways; reciprocal or rotary off the 
machine or from its own Motor and Reduction 
Gear Box. 





The Brentford System 
fitted to a press manufactured by 
Messrs. Taylor & Challen Ltd. 


Versatility in 
oil lubrication 
with the 


‘Brentford’ system 


‘ Brentford ’ Automatic Lubricators are at work 


in almost every industry, on many kinds of 


machine. Reductions in breakdowns have been 
estimated as up to 80%, with resultant increases in 
production and safety, and savings in the oil and 
power used. 

The ‘ Brentford’ is one of the wide range of lubri- 
cation systems produced by Tecalemit and used 
throughout industry. 

Tecalemit technical representatives are always 
ready with advice and information; fully experi- 
enced fitters handle any installation if required. 


TECALEMIT 


The Authority on Lubrication 
T5278 PLYMOUTH, ENGLAND 


Al0 
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Does filtered or unfiltered oil reach the Bi 
engine during the first few minutes 
after starting from cold ? That is 

the vital question when considering 
the choice of filters—for this is 

the time when excessive wear can 
easily be caused. 

Vokes Filters, with their high quality 
felt fabric elements, offer such low 
resistance that the direct flow device 
comes into operation for the 
absolute minimum of time. Yet, 
despite this low resistance, the 
highest standards of filtration are 
ensured at all times. Moreover, 

the unique design and flow principles 
of the Vokes filter ensure that no 
recirculation of trapped sludge can 
take place when the direct flow 
device is in operation, even under 
extreme conditions of service. 

For the sake of the first few minutes 
. . and of the years of service 

that follow, specify Vokes filters. 
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pioneers of scientific filtration 




















VOKES LTD. Head Office: GUILDFORD, SURREY London Office: 123, Victoria Street, Westminster, S.W.! 


Vokes (Canada) Ltd., Toronto. Represented throughout the world. Vokes Australia Pty. Ltd., Sydney. 
V ist 
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This is our new representative |" 




















Incredible! ee 
But is it more incredible to engage a “sloppy” oe 
representative than it is to encourage conditions a 
which are a drag upon output? 

There are many factories where such conditions do 
exist ; where resources are being drained day after 
day and management seems unaware of it. Bad 
visual environment at bench or machine is a fre- 
quent cause of tiredness and fatigue ; the worker is 
less alert, and the result is seen in greater spoilage, 
accidents, absenteeism. 

By helping workers to see better, improvements in 


“COLOUR 
CONSCRIPTIQN 





for Industry 


these conditions are quickly apparent. The way to — COLOUR, ADVISORY 
an ; : SERVICE. This department is 
do this is by planned colour. As all factories must be staffed by artists trained in the 
painted it seems sensible to use colour to the best pec in “ Colour 
advantage. . . Perspective drawings can be 
“Colour Conscription for Industry” shows how = supplied for your guidance in 
this may be done—and the results are frequently oe OF go 
outstanding. May we send you a copy with our this service. 
compliments ? gases 


BRITISH PAINTS LIMITED 


PORTLAND ROAD, NEWCASTLE UPON TYNE, 2 
CREWE “HOUSE, CURZON STREET, LON DION, W .t. 
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Crazy paving is attractive in the right 


setting — but not in factories. Danger 











lurks in every crevice of badly laid floor- 

ing — danger to operatives and possible 
damage to equipment. A flooring which 
is speedily laid, mechanically level and 

above all, safe for all traffic is the Tri- 
Pedal Unit System of Iron Paving. It 


provides a permanent system of flooring 





which will stand up to the heavy wear and 


tear experienced in workshops and 







factories. Complete details of the Tri- 


Pedal System will be supplied on request. 


Unit System of 
Iron Paving 


TrRiI-PEDAL 


THE BUTTERLEY COMPANY LIMITED - RIPLEY . DERBY- ENGLAND Tel: RIPLEY 411 (9 lines) 


London Office: 9, UPPER BELGRAVE STREET, W.!. Tel; SLOANE 8172/3 





TPISa 
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THE LARGEST VERSATILE 


HORIZONTAL AND VERTICAL 


JIG BORER 


IN THE WORLD 
THE KOLB OPTICAL 


CO-ORDINATE JIG 
BORER No. 150 V.H. 


OUTSTANDING FEATURES 
Optical Setting to .000I’. 
Work capacity 47’ x 79’ x 54’ 
approximately. Rapid move- 
ments in all directions. 
Available as vertical or hori- 
zontal machine only. 


TYPE OPTA 
120 


Table size 
24” x 48 














TYPE OPCO 175 
Table size 40” x 70” 


\ / 
STANLEY HOWARD LU? 

73 DEVON STREET 
SAUTLEY BIRMINGHAM 7 
Tei aSton 1275 
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The Cossor oscillograph may 
save you time and money 


Cossor Oscillographs are not confined to the analysis and measurement of 
purely electrical quantities, for with these instruments you can translate mechan- 
ical motions into electrical signals. Such signals can then be displayed on the screen 
of the oscillograph for evaluation. Cossor Oscillographs are being used in a 
wide variety of industries, not only for research but for testing, checking and 
quality control of the product from its design stage to its final assembly. 


The following are just a few industries which—to their advantage 
—are now using Cossor instruments : 
SHIPBUILDING . CABLE MAKING 
AUTOMOBILE ENGINEERING - RAILWAYS 
TEXTILES + PRINTING AND PAPER MAKING 


It may well be that we can help you in your industry. 


The Technical Advisory Staff of the Cossor 
Instrument Division is always at your service. 


Please address all enquiries to 


COSSOR 


INSTRUMENTS LIMITED 


(DEPT. 4) COSSOR HOUSE HIGHBURY GROVE N.S 








Telephone : CANonbury 1234 (33 lines) Telegrams : Cossor Norphone London Cables : Cossor London 
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@ Whether you need increased plant for Toolroom or general 


production work a Harrison Lathe is a sound investment. 


HARRISON & SONS LTD., HECKMONDWIKE, YORKS. 
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ROLLING 
poorns | SHUTTER THE WORLD 




















a 


PRINCESS OF WaNcouves 
VICTORIA Bc 


~--On both land and sea 





The “Princess of Vancouver", one of the most modern ferry 


boats in the World, recently built on the Clyde, has Brady 
OTHER 
STATI 


Little 
Skelte 
Bruns 
Poole 


electrically-operated Rolling Doors fitted, to the Car and Rail 
entrance for added safety, fast and easy operation and to 
save space. 

These three qualities, plus greater strength, better appearance 


and absolute reliability, have made Brady products famous 





throughout the World—in factories, hotels, garages, bus 
depots, railway yards, vehicles, etc. 

There is a Brady Rolling Door, hand or electrically operated, 
suitable for the project you are engaged upon. Full details, 


and free descriptive literature—write to the addresses below. 














The doors commanding the world’s largest sale. 


G. BRADY & COMPANY LIMITED paige satay 4 


Telephone COLlyhurst 2797/8. London: New Islington Works, Park Royal N.W.10 
Birmingham: Rectory Park Road, Sheldon 26. Canada: David C. Orrock & Co. 
(G. Brady & Co. Canada Ltd.) 1405 Bishop Street, Montreal 25, Que. and also at 23 Scott 





an es 
Street, Toronto 1. U.S.A.: G. Brady & Co. Ltd., 11 West 42nd St. New York 18 N.Y. NS — | 7 





Norway: An Thorbjornsen, Kongensgate, 14, Oslo and also at Cape Town. 





we shutter the world | 
MANUFACTURERS OF BRADY HAND AND POWER OPERATED LIFTS 


S. & B. 
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AN IC-EQUIPPED 
GENERATING STATION 
HEADS THE CEA 
THERMAL EFFICIENCY 
TABLE* WITH A 
RECORD EFFICIENCY 


* For the 12 months period ending March 3st 1955 


(THER 1C-EQUIPPED GENERATING ” & Ls 6} 
STATIONS HIGH ON THE LIST: : A 7 


litlebrook “B” 30.49% 
Skelton Grange 28.89% 
Brunswick Wharf 28.70% 
Poole 28.31% 


Firing equipment with a Facts like these speak for themselves 
— ony: dagaceted Europe’s Largest Generating Station. The contract for 
hour was supplied to the complete steam generating plant at High Marnham, 
C.E.A. alone by IC, was recently awarded to International Combustion. 


during the year. 





INTERNATEOMAL COMBUSTION LIMITED 








@) 
London O ffice : Ninetzen Woburn Place, W.C.1. Tel. Terminus 2833. Works: Derby, Englend; Por: Elizabeth, South Africa; Sydney, Australia 
T.G. S$G.54 
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Having a hand in Productivity 


IN EVERY INDUSTRY OR TRADE, electrical 
equipment is the key to modern 
production methods. There are prob- 
ably more production-boosting and 
money-saving devices than you know of. 
Your Electricity Board can help you and 
give you sound advice. 


They can also make available to you, 
on free loan, several films on the uses of 
electricity in Industry — produced by 
the Electrical Development Association. 





E.D.A. are publishing a series of 
books on“ Electricity and Productivity ”’. 
Four titles are available at the moment; 
they deal with Higher Production, 
Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 
each (9/- post free) and the Electricity 
Boards (or E.D.A. themselves) can 
supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 





One man 
fires 12,000 dozen 
pieces ai week 


He does it electrically — in a multi-tunnel 
kiln. There are 16 tunnels and the ware in 
adjacent tunnels travels in opposite 
directions so that the incoming ware picks 
up heat from the outgoing. The ware is 
pushed through each tunnel in a series of 
pre-determined steps, controlled electri- 
cally. All the operator has to do is to feed 
the ware into the kiln and take out the 
finished pieces — 144,000 of them a week, 
Biscuit firing, glost firing or decorating, 
tea ware, dinner ware, tiles or ‘ fancies’ 
— the electric kiln does it all. Higher 
output at low heating cost per article is 


only one of the aids to 
higher Productivity that 
Electricity can bring you. 


2 Savoy Hill, London, W.C.2 
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The British Electrical Development Association 
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WET-TYPE ABRASIVE WHEEL _ 


CUTTING-OFF MACHINES 


ILLUSTRATING TYPE ‘A’ FULLY AUTOMATIC 
SINGLE BAR HYDRAULICALLY OPERATED MODEL 
CAPACITY 3in. SOLID BARS WITH 16in. WHEEL 


OTHER MODELS AVAILABLE WITH CUTTING CAPACITIES 
UP TO 8in. SQUARE OR 72in. by 4in. SLABS 


[Full details forwarded on request 


L. j- H. BALLINGER LTD. Phone: AMBERLEY 3231 


WOODCHESTER, STROUD, GLOUCESTERSHIRE 
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Portable Power 


Why do so many contractors prefer A.E.C. diesel engines for portable pumping units ? 
First—A.E.C. diesels are light in weight, essential when moving from job to job. 

Secondly—they’re compact—an important point where portability is a “must”. 
A.E.C. diesels are economical too—ask the man who runs one! But more than 
all this, when you invest in an A.E.C. diesel you invest in year-round 
reliability that is built into every A.E.C. engine. With an 
unrivalled background of engineering experience 

and a world-wide spares and maintenance service 
you can always rely on A.E.C. 
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800 1000 1200 400 1600 1800 2000 
ENGINE RPM, 


This Mather & Platt Pump, powered by 
a 9.6 litre A.E.C. diesel engine, is used 
by Sir John Jackson Ltd., for draining 
excavations on the N.C.B. open cast coal 
site at Carway, S. Wales. Coupled to an 
8 in. suction pipe and dealing with 
1,000 gallons of water per minute against 
a 270 ft. head, it was assembled by the 
Romilly Motor Co. Ltd. 


This fuel bunkering 
pump unit was made by 
the Drum Engineering 
Co. Ltd., and is powered 
by an A.E.C. 9.6 litre 
diesel engine. 





Specify AEC. viese. maine 


THEY SAVE MONEY IN THE LONG RUN 


S OU LL ACV. SALES LTD., MARINE & INDUSTRIAL DIVISION, A.E.C. WORKS, SOUTHALL, MIDDLESEX 
Telephone: SOUthall 2424 


The A.C.V. Group of Companies includes: A.E.C., CROSSLEY MOTORS and the MAUDSLAY MOTOR Co. 
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A transportable profiler 
that cuts constant angle bevels 
automatically on curves of any radii 


You can carry the Beagle—all up weight 
125 lbs.—to the job and set it up to cut 
in a few minutes. Electrically driven and 
guided by a hand steered tracing wheel, it 
will cut any profile in steel up to 2” thick, 
operating direct from working drawings 


with the greatest accuracy. No waiting for 
the work to come to the machine—no 
expensive templates needed. And the 
Beagle is fitted with a unique cutter 
which will maintain any bevel up to 45° 
round any profile. 


For full details please write for the ‘Beagle’ leaflet to the Sales/Service Department of 
British Oxygen Gases Ltd. at Bridgewater House, St. James’s, London, S.W.1. 
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FORD — ENGINES 
or 


POWER and ECONOMY 


Tandem Roller. 
Aveling Barford Ltd. 
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Road Finisher. 
Barber-Greene Olding & Co. Ltd. 
Earth Borer. Channel Scraper. Fohnston 
Cheshire Engineering Co. Ltd. Brothers (Contractors) Ltd. © 
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Illustrated above are but a few of the many uses of Ford industrial engines. These 
versatile units are giving long service with traditional Ford economy in many fields 
of operation. Everywhere the Ford Dealer Organisation is readily available for their 
efficient maintenance. 


DETAILS OF DIESEL, PETROL AND VAPORISING OIL ENGINES ARE GIVEN BELOW:—- 

































































102E 202E 203E 500E 563E EIADN EIADKN 954E 
DETAIL Petrol Petrol Petrol Petro! Diesel Petrol Pet/V.0 Diesel 
1172cc. | 1508cc. | 2262 cc. 4-Cyl. 4-Cyl. 4-Cyl. 4-Cyl. 4-Cyl. 
BORE MM. 63-5 79-37 19:37 100 190 95 100 100 
STROKE MM. 92:5 76-20 76-20 115 115 115 115 115 
No. of CYLINDERS 4 4 6 4 4 4 4 4 
B.H.P. @ 1000 R.P.M. _ _ _— — as 24 23-75 23-0 
1500, 11-25 16-0 24-0 42-5 37-5 34-5 32:75 34-0 
1600 ,, 12:0 17-0 26-0 45-0 40-0 35:5 34-0 36-0 
1800, 13-75 19-5 30-0 50:0 44-5 oa -- 33-0 
2000, 155 21-15 33-5 54-0 49-0 — — os 
3000, 23-0 31-0 47-0 *60-0 — — — _— 
(All readings 12 hour rate) *2400 R.P.M. 


Please address all enquiries to:— 


INDUSTRIAL UNIT SALES DEPARTMENT 


FORD MOTOR COMPANY LTD - DAGENHAM - ENGLAND 
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Cerrobend is an ideal loading medium 





for tube and section bending. It has a 
melting point (160 F) less than that of 
boiling water. It expands on solidifi- 


cation and thus enables the thinnest 
tubing to be bent to small radii as 
though it were a solid bar. Full technical 
data will be sent on request. 


Low-Temperature Melting Non-Shrinking Alloys 
MINING AND CHEMICAL PRODUCTS LIMITED 


8, STRAND (Ist Floor), LONDON, W.C.2. Telephone: TEMple Bar 6511 (3 lines) 
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FROUDE 


trydrautic 
DYNAMOM ETERS 


are made ina wide range of sizes from small Dynamometers 
to complete Engine Test House equipment. 











A lifetime’s experience has brought improvements and refine- 
ments which make our products the accepted standard of 
B.H.P. measurement. 


Illustration shows a group of Froude Dynamometers 


at the Tyburn Road Works of Birmingham City 
Transport 


(The names ‘ Heenan’ and ‘ Froude’ are Registered Trade Marks of the Company.) 


HEENAN & FROUDE LIMITED 
NZ WORCESTER ENGLAND 
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LiINCOLNWELD 
SPEEDS 
PRODUCTION 





Messrs. Head Wrightson & Co. Ltd., of Thornaby-on-Tees, have 
just completed an order for nine columns to support one of the 
largest blast furnaces ever made. 

These columns are 39’ 63” long with 18” x 43” thick flange 
plates and carrying a load of 40,000 tons. 

For fabricating the longitudinal seams, two Lincolnweld Heads 
were inclined side-by-side and powered by four Lincoln SAE 
600 Motor Generators in parallel. 

Welding was performed at 400 amps using ;4” wire and 780 
flux, at a speed of 18” per minute. It was a job produced to 
their customer’s rigid requirements. 

Head Wrightson’s Fully Automatic Lincolnweld equipment 
is never idle, for when not welding columns the same equipment 
is used for the circumferential seams of pressure vessels and 
many other types of specification, such as are shown in the 
photograph on the right. 

The Lincolnweld process is explained in a brochure available 
from Dept. C. 





for mobile weiding 


Pan 


ie fully automatic 





Largest manufacturers of D.C. Welders in the United Kingdom 


LINCOLN ELECTRIC CO LTD: WELWYN GARDEN CITY: HERTS - WELWYN GARDEN 920 
6Me2 
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HOLDENS |: 
PROTECTIVE ‘COATINGS |« 


BASED ON “EPIKOTE” RESINS : -\ 








' offer Ny 

\ NEW AND REMARKABLE ¥ 
RESISTANCE TO CHEMICALS, ' 
‘ CORROSION AND ABRASION 


FORGED DRYING ENAMELS 
HIGH STOVING LACQUERS  \ 
HIGH STOVING PRIMERS 


Full details and Technica! Information 


ARTHUR HOLDEN & SONS LIMITED 
BIRMINGHAM -9 Telephone ; ViCtoria 2761 (5 lines) 
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\ WITH MAXIMUM 
ADHESION, TOUGHNESS 








Photograph of Miniature Garden 

by courtesy of Anne Ashberry, 
celebrated Miniaturist Gardener of 
Chignal Smealey, near Chelmsford. 





Perfection in 
miniature 


Who would not be charmed by the miniaturist’s garden; with tiny trees, minute roses and other 
lovely plants, all beautifully proportioned replicas of their larger counterparts, landscaped with 
lawns, hedges, pergolas, pools and we bridges. And the engineer is not slow 


JM 
to appreciate the perfection of Hoffmann -@: ball bearings in miniature — their beauti- 
As 


fully finished tracks and balls and their high degree of accuracy. They are made 


to the well-known Hoffmann limits, and / ' may, if desired, be supplied to finer limits, 
such as ABEC 3, 5 or 7. They may be Fe: used for such diverse purposes as_ instru- 


ment motors, electrocardiographs, ©@_ pendulum pivots, meters, television cameras, etc. 





PRECISION 


MINIATURE BALL BEARINGS 


OUR TECHNICAL DEPARTMENT WILL BE 
PLEASED TO HELP—WITHOUT OBLIGATION 
SEND FOR OUR LEAFLET LTI3 NOW 





THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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THE SIMPLEST AND MOST ECONOMIC 
MEANS OF FIXING * 











mail 



















































































To GEO, SALTER & CO. LTD., | 
| WEST BROMWICH. 


| has ‘ame eemaihe aan wana of SALTER 
| TRUARC RETAINING RINGS to 


| NAME 
| BRU cesscceacscstenszyczaes caesarean plete cane 





NO cre oa) eee 


| 

| O Send Rep tativ CO Letter Attached. l 
' Put Xa y 

i sio | 
sinensis sia mace al ahd | 


IS TWO RETAINERS 


we That’s why The Rheostatic Co. Lid. 


selected for their Ler Control 


SALTER 


"TRUARC 





;  § 
. ‘ j . 
‘Zt YW XH 


IF YOU WISH TO SOLVE 
YOUR FIXING PROBLEMS 
AS EASILY, JUST POST THE 
COUPON FOR _ DETAILS 





GEO. SALTER & CO. LTD., WEST BROMWICH 





DECEMBER, 1955 Volume 16, No. 12 


A3I 











NEVEN 
EVELILA 
TOOLS 

















CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 
MINERALS, SLATE, SHELL, REFRACTORIES AND ALL- HARD METALS 


IMPREGNATED DIAMOND PRODUCTS LTD:-GLOUCESTER 





Telephone 21164 -Telegrams-Impreg:Gloucester. 
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Butterley, first to realise the importance of oxygen 

_ furnace boosting and steel melting in the present 

: production drive, have acquired sole manufacturing 

ghts for this new process in the United Kingdom 
and British Commonwealth. 


Suitable for all types of plants, it is also a proved 
“costs reducer”? and a saving of 20% has been 
recorded where oxygen furnace boosting is in full 


operation. 


Consult Butterley. Their skilled technicians are at 
your service with complete data on Butterley Tonnage 
Oxygen Plants. 


If you use oxygen consult 


Bverzeazrer 


Literature and technical consultation 
available upon request... 


XYGEN DIVISION 


THE BUTTERLEY COMPANY LIMITED 
9 UPPER BELGRAVE ST., LONDON, S.W.1 
TELEPHONE: SLOANE 8172/3 


Makers since 1790 of: 

Railway and other bridges; Constructional steel 
work; Unit bridging; Overhead cranes; Railway 
wagons and mine cars; Iron Castings; Iron paving; 
Mining and sheet metal machinery; Wrought iron 
bars; Sewage ejectors; Pumps and air compressors; 
Wool washing machinery. st 
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SILASTOMER’ 


silicone rubber 
in the service of 


BRITISH INDUSTRY 





eis 


The outstanding property of Silastomer is its 
ability to withstand temperatures above and 
below the useful temperature limits of other 
rubber-like materials. 

Some grades of Silastomer do not stiffen 
appreciably until temperatures drop below 
—100° F. Natural rubber and most syn- 
thetics become brittle at —70° F. 

Continuous exposure to temperatures up to 
350°F has a negligible effect upon Silastomer. 
For many applications Silastomer parts can 
be used for long periods at temperatures of 
the order of 500° F. Silastomer is also 
chemically inert, water-repellent, resistant to 


mAX 





oxidation and some oils, and has good 
dielectric properties. 

If you have a need for SEALS - GASKETS 
MECHANICAL COMPONENTS LAMI- 
NATES - SHEETING - TUBING - SECTIONS 
CABLE COVERINGS .- ETC., which have to 
withstand excessively high or low tempera- 
tures, chemical or oil contamination, ask for 
full particulars of SILASTOMER Components 
from leading British rubber or cable manu- 
facturing companies, or write to Midland 
Silicones Ltd. for Silicone Notes: 

K1— ‘Properties of Silastomer’’, K11—‘‘ Where 
to Buy Products made from Silastomer” 








The Effect of Heat on 


NATURAL 


SILASTOMER RUBBER 





€ : 





Before 


| 


2 


After 





Peewee 5 


hrs. at 300° F. 


> 


The Silastomer tubing retains 
all its properties unimpaired. 


* Registered Trade Mark 
of Midland Silicones Ltd. 








MIDLAND SILICONES... 


(associated with ALBRIGHT & WILSON LTD. and DOW CORNING CORPORATION) 


first in British Silicones 


LONDON - W.1 





TELEPHONE: GROSVENOR 4551 


TBW M333 


DIGEST 


19 UPPER BROOK STREET 
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Send for Catalogue ED 926. 
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de variety of metals, ‘Harco’ 
GREenwich 3232 (22 lines) 


be supplied in a gauge and mesh 
industrial purposes, including the 


f any material 


fine powders and liquids 
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Accurately perforated and extremely durable, 
‘ Harco’ Perforated Metal is produced in most 
quirement. 


‘HARCO? 
WOVEN WIRE 


metals for any grading, screening or so 


Woven Wire can 
Send for Catalogue ED 269. 
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Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors. 
us 
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HELIOCENTRIC GEARS IN ACTION No.! 





at Applehy-frodingham 


Heliocentric speed reducers are fitted to the six PENN- 
SYLVANIA DIXIE hammermills manufactured and installed 
by Messrs. Fraser & Chalmers Engineering Works for The 

Appleby-Frodingham Steel Company’s ‘‘Seraphim” plant at 
Scunthorpe. 


HELIOCENTRIC_., 


RATIOS 20:1 to 512,000:1, 4 H.P. to 30 H.P. / SABEN 
Pp 





Our descriptive booklet ** Heliocentric Speed Reduction Gears”? is of interest RODUCT 
both to designers of industrial plant and to civil engineers. Copy on request. 





SANDERSON BROTHERS AND NEWBOULD LIMITED. ATTERCLIFFE STEEL WORKS, P.O. BOX 6. NEWHALL ROAD, SHEFFIELD 9 
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‘lo be uncertain 


can cost money... To find out costs nothing 


We are talking of modern refractories. A small 
miscalculation, a wrong choice can be very costly. Not 

only in materials but — far more — in time lost, 

labour, overheads... And, unfortunately, modern refractories 
have become so complex that only an expert can find 

his way amongst them with confidence. 


In any but the simplest of furnace problems it pays to 

seek out such an expert and ask his opinion. The means is 
at your elbow. You have only to pick up the telephone 

and ask for Morgan Refractories Ltd. They are 
manufacturers of some of the finest refractory materials 
ever developed. Their products range from high duty 

bricks, through cements, mouldable and castable refractories, 


OOMOOOOOOOO® 


to precision laboratory pure oxide ware. But first and 
foremost they are refractory experts whose advice is 
worth having .. . and it is willingly given. 


MORGAN 


efractories 


ASK MORGANS ABOUT REFRACTORIES—THEY KNOW 


For further information, please write to :— 


MORGAN REFRACTORIES LTD., NESTON, WIRRAL, CHESHIRE. TEL.: NESTON 1406 ‘itl 
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Photo by permission of Elkington & Co. Ltd. 


eee Power for Purification at Elkington & Co. Limited’s works 
is provided by 18 Davenset Glass Bowl Mercury Arc Rectifiers with separate oil 
filled Transformers controlled by Automatic Stepless Voltage Regulators. 


This installation is used for the electrolytic 
refining of copper from scrap. 


This is typical of important installations where 
continued processing is essential. 


RECTIFIER INSTALLATIONS 


PARTRIDGE, WILSON & CO. LTD. Davenset Electrical Works, 


Leicester 
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The exacting phosphorus test shown below is typical of 
the unceasing care that ensures the high purity of SATURN 
ARGON, produced at Britain’s most modern plant. For 
constant speed machine welding, for titanium and its alloys, 
iluminium/magnesium alloys, etc, SATURN ARGON is 
unequalled for purity in the vitally important field of Arc Welding. 


SATURN ARGON 
ts available in two grades : 
BLACK LABEL 
in individually tested cylinders of guaranteed 


purity of 99.99 per cent. or over, precisely 
stated on the label. 


RED LABEL 


ofstandard quality, for normal welding purposes 
which do not require a specific guarantee. 


Both qualities are completely moisture free 




















é 


A omplete range of the latest Argon Arc Welding 
PYROGAS Plant, Torches and accessories, including the 
and SATURN-HIVOLT Surge Injector Argon Arc 


SUPER - PYROGAS Welding Unit, is supplied by : 
for cutting, heating, brazing RAINVILLE ENGINEERING CO. LTD 


and metal spraying A member of the Saturn Group. Service and 
maintenance at all Saturn branches. 


SATURN INDUSTRIAL GASES LTD 


GORDON ROAD : SOUTHALL ‘ MIDDLESEX s SOUTHALL 5611 


Branches : 
Birmingham * Glasgow °* London * Lymington (Hants) * Manchester * Sheffield * Sunderland * Thornaby-on-Tees 
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it’s a safe choice 
to specify 








* In all steels 
and light alloys 
and in all com- 
mercial finishes. 
Threads and 
dimensions to 
British, American 
and Unified 
Specifications. 


quo 











RUBERY, OWEN & CO. LTD. 


P.O. BOX No. 10 DARLASTON, WEDNESBURY, STAFFS. Telephone James Bridge 3131 (32 lines) 


Member of the Owen Organisation. 
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such a situation 





‘calls for this... 


Thoroughly proven in efficiency, reliability and 
economy of operation, Miniature Direct Wire 
remote control systems by Standard are serving 
electricity undertakings at home and overseas, 
greatly simplifying the central control of elec- 
tricity generation and distribution networks. 
Employing telephone-type apparatus to effect 
switchgear control through interposing relays, 
the Standard system of Miniature Direct Wire 
remote control operates at merely a few milli- 
amperes at 50 volts D.C. over light-current 
multicore cables. 

Systems of this type are proving highly efficient 
and have introduced a new economy in the local 
control of electricity distribution substations. 
There is undoubtedly a Standard remote control 


system which will deal effectively with your 
control situation: Ask for further details, Srondard 


Miniature Direct Wire Remote Control 





Srandard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 





TELEPHONE DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON, N.II 
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‘ili INTERNATIGNAL 
ee MACHINE TOOL 


je EXHIBITION 1956 


| o- | 
| pS» June 22-July 6 

| STAND 62 ©O!ympia - London 

ae ae j ( 








SYKES UNIVERSAL HOBBERS 


Readily accessible change gears, and Vernier scales on 
hob carriage and work saddle, facilitate setting and speed up 
changeover from one gear type to another, reducing ‘down- 
time’ to a minimum. These are precision machines — Spurs 
and helicals, splines and sprockets, worms and worm-wheels, 
can all be generated with the greatest accuracy — yet with 
automatic limit switches and rapid power traverse for speedy 
operation, high production rates are easy to maintain. 

aor AP aS ea aa 3 MODELS 


[ 


Full technical data on request. HV. 14 up to [4 ins. dia. 
You are cordially invited to | HV. 24 up to 24 ins. dia. 
inspect these machines in | HV. 40 up to 40 ins. dia. 


operation at our works, 


W. E SYKES LIMITED 
STAINES . MIDDLESEX ° ENGLAND SY E 
Phone: STAINES 4281 (6 lines) Grams: ‘SYKUTTER, STAINES’ S 

Canada: Sykes Tool Corporation Ltd., 123/131, York Street, Toronto % . 
Australia: W. E. Sykes Ltd., 8, Ricketty St., Mascot, Sydney, N.S.W. p/nqunt 


) 


as 
1S 2) 
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23) Manufactured... 


Osborn Best Warranted Steel Files and = 
Rasps are available in all the usual types, 
sizes and cuts. The careful selection 
of the steel employed in their manu- 
facture, the scientific study of the /% 
most suitable cutting angle, rigid k 
control of heat treatment and 
thorough inspection, produces files 
of insuperable quality. 
Comprehensive stocks available for 
immediate delivery. 


FILES AND RASPS g 
SE Ge a —----- file Maker for ovei a Century siete 


Specify Osborn Best Warranted Steel Files, and 
look for the “ Hand & Heart ’’ brand. 





















ind! 

For Production! ” 
SAM UE L. . 06S" BOR ON &  Ga0s. LIMIT © D we 

CckyoDeE S Te EL WO K Breen Ee FOF 1-E t OO Consu 

4P263/1 








A.E GRIFFITHS (SMETHWICK) LTD. BOOTH ST, HANDSWORTH, BIRMINGHAM. 





Telephone : 


see better industrial finishing 


We design and manufac- 
ture a wide variety of 
Industrial Ovens. Box 
Ovens, large or small, for 
tray or trolley loading, 
heated by gas, steam, elec- 
tricity or oil. Conveyor 
Ovens, suitable for manu- 
facturers needing a con- 
tinuous finishing process of 
fine quality, with economy 
of labour and_ fuel. 


BM Se 


— 


Telegrams: 
Grifoven, 


Standard gas fired, air circulated, Conveyor Oven Smethwick 


<> 





A.E.GRIFFITHS (SMETHWICK) LTD. BOOTH ST, HANDSWORTH, BIRMINGHAM 





Une SATISFACTORY 
PLANT 
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industrial corrosion is prevented 


by JENOLIZING 


Smog is one of the most 


; Jenolizing, involving rust removal and lasting protection against 
i ee re-rusting, helps to eliminate the dangers of corrosion and pro- 
industrial sites. Its highly corrosive 

acid constituents accelerate the 


vides a strong, rust-resistant foundation for protective coatings. 
breakdown of all but the most 


efficient protective finishes on steel 


Rust is too dangerous and expensive a problem to ignore: its 
structures of every kind. 


solution should be placed in the hands of experts. 





Consult the Jenolite Technical Service LONDON 13-17 Rathbone Street, London, W.!. 





Tel.: MUSeum 5411 (20 lines) 
4P263/103 


GLASGOW Jenolite House, 304 High Street, Glasgow, C.4. Tel.: BELL 2438/9 





FIRE BARRIER!! 






: gg  e——E . 
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The METAMICcA system of ‘fire 
cladding gives a very high 
degree of protection, yet is 
economical and easily applied. 
Adaptable to all types of steel 
structures, providing fire pro- 
tection so essential in stores, 
flats and industrial plant where 
fire risk is high and where dis- 
tortion or collapse of steelwork 7 
under the action of heat would ‘ 






WWI 









— 


7 NY NY WB * 
Mg WWW 








- 


= 
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have disastrous consequences, 
Send for leaflet KH.24. 


METAMICA | sectional — betng somes to structural] steelwork ETAM C Dime 
at a large store in Coventry. 
WILLIAM KENYON & SONS (METAMICA) LTD., FIRE 
DUKINFIELD - CHESHIRE. 


\ ‘ Manufacturers of Building Insulation. CLADDING 
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Special 
Applications in 
Food & Chemical 
Industries... 


A special gauge developed to meet 
the need of these industries — the 
pressure medium does not enter 
the instrument itself, external 
pressure on the capsule being 
transmitted by the liquid filling 
to the Bourdon Tube and _indi- 
cated on the dial. 


Parts in contact with the pressure 
medium have smooth and easily 
cleaned external surfaces, and the 
capsule itself can be of non-ferrous 
metal, stainless or alloy steel. 


Special damping arrangement re- 
duces pressure oscillation. 


When you think of Pressure 
Gauges think of P. & G. 


IIlustrated Catalogue 


No. 52 gladly sent on 
request. 


PAYNE & GRIFFITHS LIMITED - TUDOR WORKS « WINDMILL LANE + SMETHWICK - BIRMINGHAM 


sm/PG 1040/28 








s your problem? 
Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc: 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


C7777 7) 


| RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 





MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN’S RUBBER WORKS LTD - HYDE + CHESHIRE 
ran 
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CALDWELLS * i." STAINLESS STEEL 


Chemical Plant, 
Mixing Vessels, 
Storage Vessels, 
Tanks, Ducting, 
Piping, Flanges. 


SPECIALISTS IN STAINLESS STEEL 
AND MILD STEEL FABRICATION. 








CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 





SEND YOUR ENQUIRIES TO: 


T. CALDWELL & SON 


ST. JOHN STREET, BOLTON. 


Est. 1877. Phone BOLTON 3672 (2 lines) 

















—it’s know-how 
that counts! 


It’s a relief to know that you can place complete 
reliance on your auxiliary services having every- 
thing under control. Magnetic Valves have the 
“know-how * accumulated over 25 years in the 
valve manufacturing business, and they can 
apply it to your control requirements, whether 
automatic or remote, for air, oil, steam, coal 
gas, and other industrial liquids and gases. No 
help from glands, stuffing-boxes, or driving 
shafts is required. Ask for our _ illustrated 
literature, which gives details of the full range 
of Magnetic Valves up to 12 in. orifice. 


Special valves designed if required. 
Standard valves delivered ex stock. 









° 
° 





<zpeh Rd 


magnetic valve co. 


LIMITED 


Tel : Hyde Park 7588 





28 ST. JAMES’S PLACE - LONDON S.W.I 


Narco bs operate Diaphragm Valves, single acting 
tnd double acting cylinder mechanisms, etc. 


MAGNETIC BALANCED 
3-WAY VALVE 






This valve can be used to control air, water, 
oil and other liquids, normally _ passed 
through a pipe where it is required to 


Standard valves are suitable for controlling 
pressures up to 70 Ibs. per sq. in. or 100 Ibs. 
per sq. in. as required. This type of valve 
is capable of operating at high speeds over 
long periods. 

A flameproof solenoid housing. Buxton 
Certified, can be fitted where required. 
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: \\ CONSULT THE TECHNICAL SALES AND SERVICE DEPT., ST. HELENS, LANCS. (TEL: ST. HELENS 4001) OR SELWYN HOUSE, CLEVELAND 














i] 
Visual control of industrial processes where steam and fumes arise can be 
made far more efficient with the use of ““ARMOURPLATE” glass screens and hoods. Its 
great mechanical strength and resistance to thermal shock make ‘“‘ ARMOURPLATE” an 
ideal material for this purpose, and it has many other vital advantages in industrial building 
and equipment, as well as in all forms of commercial, public and domestic architecture. 


LKINGTON BROTHERS LIMITED 


ROW, ST. JAMES’S, LONDON, S.W.I. (TEL: WHITEHALL 5672-6). SUPPLIES ARE AVAILABLE THROUGH THE USUAL TRADE CHANNELS. {e 
‘* ARMOURPLATE”’ IS A REGISTERED TRADE MARK OF PILKINGTON BROTHERS LIMITED 
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“* Newallastic ” bolts and studs have qualities which are abso- 
lutely unique. They have been tested by every known device, 
and have been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the usual method. 


Lili ape 


) POSSILPARRK GLASGOW: N 
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ASSEMBLING ELECTRIC TRACTION MOTOR SHAFTS 


Consolidation of core laminations 
and assembling locking ring ; Forcing 
Shaft into core; Assembly of Rotor 
Unit. All operations 
requiring a Hydraulic 
Press. 



















FOR THIS TANGYE PRESS 


The various operations noted 
above are performed on this one 
press in many of the leading 
British Electrical Companies’ 
Works. This 100 ton Tangye 
Hydraulic Core Press has adjust- 
able daylight up to 7 ft. and two 
94 ins. dia. rams with [5 ins. 
stroke. It is acclaimed an ideal 
machine tool for the 
job. 
































avorec== DIVISION 


TANGYES LTD +> SMETHWICK: BIRMINGHAM - ENGLAND 
BRANCH HOUSES: LONDON + MANCHESTER - NEWCASTLE © GLASGOW 
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Here’s pure ‘know-how’ in practice—a box-making machine with the former 

made from TUFNOL. Why TUFNOL ? Because TUFNOL formers—unlike those of wood— 

won’t warp, splinter or crack . . . will withstand an enormous amount of hard work and szill 

keep their exact shape and size. TUFNOL formers will go on giving good service, year in, year out. 


You can machine your own formers—and a whole host of other components—both easily and accurately 


MAKE THE MOST OF TU OL 


REGISTERED TRADE MARK 


An ELLISON Product 
TUFNOL LTD . PERRY BARR - BIRMINGHAM <- 228 


321 


from TUFNOL sheets, tubes or rods. Or we will gladly produce them to your own specifications. 
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Handsome appearance and high efficiency go hand in hand 
here, in the MEM Rotary Fused Isolator. 

Designed for use with A.C. Motors on machine tools and 
other similar applications, this switch is of a slow break A.C. 
pattern rated at 15 amps., 500 volts. It will safely disconnect 
a stalled motor of 7} h.p. taking six to eight times full load 
current. 

The unit takes 15 amp., rewirable ‘‘ Kantark Major ” 
fuses or alternatively you can choose standard H.R.C. fuse 
links to the dimensions of B.S.88 1952, Appendix J. 

Fuses can be inspected or renewed in perfect safety. The 
cover can only be removed when the switch is in the ‘ off’ 
position, and then the fuse contacts are completely isolated 
from the incoming supply. 

Two patterns are available, for flush or surface mounting. 


Send for illustrated leaflet No. 346 





MIDLAND ELECTRIC MANUFACTURING COMPANY 


A54 


Attractively designed 

cover and cast iron case of 

the MEM Rotary Fused 
Isolator are finished in 


grey stove enamel. 








LIMITED - TYSELEY - BIRMINGHAM || 
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Fuse _ inspection 
absolutely safe. Tx 
fuse sockets are is 
lated by the remoy 
of the cover and it 
impossible to touc 
live metal. 





Wiring is especial 
easy. Heavy clam 
terminals are pr 
vided and are clear 
identified. An indi 
cator shows whethe! 
the switch is on ¢ 
off. 


The three phases @ 
the robust cal 
operated switch _ 
separated by thid 
porcelain walls 
Contacts are soli 
silver. Inspection! 
simple once 
plastic switch cod 
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Thus ve why Nawery 
Hydraulic Pumps 


a * 








STANDARD UNIT 
(Fixed or variable delivery) 


have 
re 











MOTORISED UNIT 
(Fixed or variable delivery) 












ways 


SPECIAL UNIT 
(Fixed or variable delivery) 











AM || 





Thomas Savery 
PUMPS LIMITED 


BRACEBRIDGE STREET ° BIRMINGHAM, 6 
Telephone ASTon Cross 1316 
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SOME PROVED APPLICATIONS 

Hydraulic feeds in machine tools, textile machinery, 
drilling equipment, test rigs, etc. 

Lifting gear in mechanical handling. 

Hydraulic equipment in aircraft (80,000 supplied to 
aircraft industry). 

Hydraulic pressure in testing machines. 

Metering and mixing equipment. 

Pressure lubrication. 


*K Oil Burner feed equipment. 
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For strength 
and endurance 
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GREY IRON, BLACKHEART MALLEABLE, 
PEARLITIC MALLEABLE by GLOUCESTER 











GLOUCESTER FOUNDRY is one of the most advanced in Europe, « 
making castings that are keen in price and consistent in quality. 

Gloucester supply large quantities of castings to almost every branch 
of the engineering industry. Their technical staff are always ready to call 
on you and advise on casting design, to help you save time and money. 


Gwe the job to 
GLOUCESTER 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER Full 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) GOOD CASTINGS te 


Telephone: Gloucester 23041 and ill 
promp 


on regi 


ELECT 














Telegrams: ‘Pulleys’ Gloucester v 
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Precision Helays 


An extensive range 
of standard types 
always available 
for prompt delivery 


SPECIAL TYPES 
DESIGNED TO SUIT 
YOUR NEEDS 





i 
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THE E-M TECHNICAL ADVISORY SERVICE 


Regardless of whether your relay problem is simple 
or complex, the fact remains that the only 


full technical data reliable solution is that which entirely eliminates risk. 


and illustrated leaflets We therefore respectfully invite you to avail yourself of the wide 
promptly forwarded resources of technical knowledge and practical experience possessed 
on request ! by the specialist technicians of our Relay Division 


ELECTRO METHODS LTD., 21-45 CAXTON WAY, STEVENAGE, HERTS « Phone: STEVENAGE 780 











REMC LITT BH: 


Wheels & Castors 


A large self-contained factory equipped with the 1) View of main machine shop. 
most modern machinery — controlled by tech- 
nicians of proved skill and long experience — two 
reasons why Hughes Wheels and Castors are always 
right and true. And there’s a Hughes Wheel or Castor (3) View of the rubber mill 

to fit every need — exactly. with Banbury Mixer. 


4) View of development department. 

(5) Side view of electro-plating conveyor. 

(6) No. 2 Tool Room with latest type 
Universal Grinding machine. in 
foreground. 


GEO. H. HUGHES, LTD. Q Enamelling conveyor, spraying 
EDGEMOND AVENUE et ee 
TYBURN, BIRMINGHAM 24 
7 Press Shop with latest 


Telephone: ASHFIELD 1183 (5 lines) high - speed multiple 
Telegrams: HUGHES, BIRMINGHAM dieing press. 


€4 View of one of a battery of the latest 
dial-feed automatic polishing machines. 


Our Development Department 
will be only too glad to associate with you in solving 
any of your handling problems 
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money ¢ Universal 


AvoMeren 


The world’s most widely used combination 
electrical measuring instrument. It provides 50 
ranges of readings on a 5-inch hand calibrated 
scale fitted with an anti-parallax mirror, and is 
guaranteed accurate to B.S. first-grade limits on 
D.C. and A.C. from 25¢/s to 2 Ke/s. The move- 
ment is effectively damped to facilitate reading. 
The meter will differentiate between A.C. and 
D.C. supply, the switching being electrically 
interlocked. The total resistance of the meter is 
500,000 ohms. The instrument is self-contained, 
compact and portable, and is protected 
by an automatic cut-out against damage 
through inadvertent application of overload. 





CURRENT: A.C. and D.C. Oto 10 amps. Power Factor and Power can be measured in 
VOLTAGE: A.C. and D.C. 0 to 1,000 volts. A.C. circuits by means of an external accessory 
RESISTANCE: Up to 40 megohms. (the Universal AvoMeter Power Factor and 
CAPACITY: “01 to 20 mFds. Wattage Unit). 


AUDIO-FREQUENCY POWER OUTPUT: 


O—2 watts. 
DECIBELS: —25Db. to + 16Db. £ | 9: | Os. 


Various accessories are available for ex- Size: 8” x 73” « 43” 


tending the wide ranges of measurements. Weight 63 Ibs. (including leads). 








the ‘~DOUGLAS’ 


Fully Automatic 


MULTI-WINDER 


Specially developed for the high-speed production of 
large quantities of coils with or without paper inter- 
leaving. It will produce round, square or rectangular 
coils up to 6 inches each in length and up to 44 inches 
diameter. As many as twelve smaller coils can be wound 
simultaneously within the total available winding 
length of 15 inches at headstock speeds of between 600 
and 2,000 r.p.m. The machine is fitted with a rapid- 
change gearbox which provides 153 different traverse 
speeds. It reduces the setting-up time and also enables 
adjustments to be made for varying diameters of wire 
which may occur during the winding of a batch of coils. 
Twenty-seven different Coil Winders and Taping 
Machines are illustrated in our enlarged Catalogue, 

a copy of which will be sent to interested executives 

on application. 














— 

THE AUTOMATIC COIL WINDER & ELECTRICA QUIPMENT CO. LTD. 

WINDER HOUSE - DOUGLAS STREET + LONDON S.W.1 cleyp Me ViCtoria 3404—9 wou 
A7MW 
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OR WRENCH TIGHT 


_A calibrated wrench shows us that Unbrako socket screws will stand far greater 
torsional strain than other screws of the same size without distorting or breaking. 
Higher predetermined tightening torques can therefore be applied on assembly 
with subsequent assurance of increased resistance to slackening, and safety 
under conditions of dynamic loading. 

This is just one more link in the production 

chain from research to final approval of the UNBR AKO 

finished screw, which ensures that Unbrako ome 
screws will give unsurpassed service life. 


UNBRAKO SCREWS COST LESS THAN TROUBLE SER‘ 
UNBRAKO SOCKET SCREW CO. LTD. . COVENTRY 
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OEE Serck heat exchangers owe their reliability in no small measure to the Serck 
non-ferrous tubes used in their construction. Tubes of the same high 








SN E: 
SERCK TUBES Le. si standard also find application in sugar-making machinery, condensers for 
Warwick Road, Birmingham I! steam turbines and in the Petroleum Industry. 
5 Illustrated above is an ‘ A’? type airblast jacket water cooler for a large diesel 
ERCK RADIATORS LTD., engine power station situated where there is a scatcity of water for cooling 
Warwick Road, Birmingham II purposes. 
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Flexible pipes by 


DUNLOP 


a 






é on 











the vital link 


ea is 


= 


Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to:— 
DUNLOP RUBBER COMPANY LIMITED - ST. GEORGE’S ROAD - COVENTRY - TELEPHONE: COVENTRY 64171 


aul ems 
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THE GLACIER ORGANISATION 

3 production factories, 3 service stations; over 347,000 
square feet of floor area, employing nearly 3,000 people, 
serving thousands of customers in engineering and 


many other industries all over the world. 


GLACIER 


the largest makers of iy plain bearings in Europe. 


Glacier bearings run through the 
alphabet of engineering industry. You'll 
find them on Automobiles, Bulldozers, 
Compressors, Diesels, Electrical 
generating plant—to mention a few... 
In size, they vary from j,ths of an inch 
to 4 feet bore diameter. In value, from 
twopence to £200 each. Glacier, in fact, 


stands for all plain bearings. 





THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX, ENGLAND 
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VERSATILE AND EXCEPTIONALLY CAPABLE— 


“61” Port-a-belt Attachment by CARBORUNDUM 





N 
The contact wheel area deals with flat, con- 661°"? PORT-A-BELT 
cave, and convex surfaces. The slack portion of 


the belt gives a high finish to convex surfaces BY CARB 0 RUNDUM 


REPLACES THE WHEEL 
OF A CONVENTIONAL 
PORTABLE GRINDER 


EXCELS ON 
HARD-TO-GET-AT JOBS 


EASILY OPERATED 
ROBUST, ECONOMICAL 


GIVES OUTSTANDING 
RESULTS WITH MINIMUM 
OPERATIVE EFFORT 





A glutton for work, capable of roughing or 
producing a highly polished finish according 
to need, the “‘61”’ Port-a-belt Attachment by 
CARBORUNDUM has innumerable applica- 
tions wherever metals are fabricated, and in 
foundries, tool rooms, and machine shops. 
The famous ‘61’? Contact Wheel, with its 
unique tooth form, gives this attachment its 
remarkable efficiency, and combines rapid 
stock removal with extended life of the ab- 
rasive belt. The attachment is designed to fit 
straight-spindle portable grinders. With 
simple adaptation it fits most flexible-shaft 
grinders. Three sizes of this attachment are 
available, with wheels of 2, 4, and 6 inches 
diameter. Belts can be changed in a few sec- 
onds, and are made in a wide range of grit 
sizes. We will gladly supply literature, or 
arrange a demonstration. 


Abrasive products by CARBORUNDUM 


THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER 17 PHONE: TRAFFORD PARK 2381 
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Supplied to Dominion Bridge Co. Ltd., Lachine, 
Quebec, This machine has a table capacity 7 ft. 
wide x 45 ft. long and an admitted height of 
6 ft. 6 in. All traverses infinitely variable by 
electronic control. 





KENDALL & GENT LTD 


VICTORIA WORKS GORTON MANCHESTER 
Telephone EAST 1035 
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Whatever the layout— 


FERGUSON PAILIN 
SWITCHGEAR 


falls neatly into place 

















The provision of an adequate and reliable supply 
of power for plant operation and lighting in new 
factories, or extensions and modifications to 
existing plant arrangements should be a first 
consideration. In addition to their well-known 
high voltage designs, “Ferguson Pailin’? manu- 
facture a range of fully tested type ““K’’ medium 
voltage switchgear, for service up to 660 volts and 
fully conforming with the appropriate British 


Standards Specification. 


Meee cece sce c cere cece c cere e cere ec eee ee eeneeseececeecccceeces 


medium voltage 


INDUSTRIAL SWITCHGEAR 





RATING: Up to 660V and 2,000A 


Units may be of the pedestal or cubicle type 
arranged for switchboard mounting ; 
A {2-panel  switch- : wall mounting designs are also available. 


board incorporating 
KC4 and KC6 circuit- 
breakers. 


ferguson Pailin LIMITED (Que Switchgear 


H Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROylsden 1301 (Pte.Branch Ex) 
DON OFFICE : Bush House, Aldwych, W.C.2_ BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2, 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 
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for D.C. industrial supply 





Pumpless, air cooled, Hewittic Rectifiers 
are supplied up to any capacity for the 
operation of steel mills and other heavy 
industrial plant, or in small units for 
such applications as battery charging 
They are ideal for replacing obsolete 
rotary converters or local D.C. generat- 
ing equipment, and provide a greater 
D.C. output in the same floor space. 


The illustration shows one of three Hewittic 
Rectifier substations each providing an output 
of 7,826 amps for supplying machinery em- 
ployed in continuous process work. Because of 
the very high load factor these equipments have 
been rated in accordance with Class V B.S.S 
1698 Photograph by courtesy of 1.C.1 Ltd 


HACKBRIDGE AND HEWITTIC ELECTRIC CO., LIMITED 


WALTON-ON-THAMES - SURREY - ENGLAND 
Telephone: Walton-on-Thames 760 (8 lines) Telegrams & Cables: ‘‘Electric, Walton-on-Thames” 


OVERSEAS ” REPRESENTATIVES 


ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA: Hackbridge and Hewittic 
Electric Co. Ltd., Sydney. SOUTH AUSTRALIA: Parsons & Robertson Ltd., Adelaide. BELGIUM & 
LUXEMBOURG: M. Dorfman, 5, Avenue des Phalenes, Brussels). BRAZIL: Oscar G. Mors, Caixa 
Postal 1280, Sao Paulo. CANADA: Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal; The 
Northern Electric Co. Ltd., Montreal, etc. CEYLON: Envee Ess Ltd., Colombo. CHILE: Ingenieria 
Electrica S.A.C., Santiago. EAST AFRICA: Gerald Hoe (Lighting) Ltd., Private Bag, Nairobi. EGYPT: 
Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: Sahké-ja Koneliike O.Y. Hermes, P. Esplanaadikatu 37, 
Helsinki. HOLLAND: J. Kater E.I., Ouderkerk a.d. Amstel, Amsteldijk Noord 103c. INDIA: Steam & 
Mining Equipment (India) Ltd., Calcutta; Easun Engineering Co. Ltd., Madras, 1. IRAQ: J. P. Bahoshy 
Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NEW 
ZEALAND: Richardson, McCabe & Co. Ltd., Wellington, etc. PAKISTAN: James Finlay & Co. Ltd., 
Karachi. SOUTH AFRICA: Fraser & Chalmers (S.A.) (Pty.) Ltd., Johannesburg. RHODESIA: Fraser & 
Chalmers (S.A.) (Pty.) Ltd., Salisbury, etc. THAILAND: Vichien Phanich Co. Ltd., Bangkok. TRINIDAD 
& TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, 43, Posta Caddesi, Ankara. 
URUGUAY : H. A. Roberts & Cia., S.A.U., Montevideo. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd.; 
P.O. Box 234, Pittsburgh 30, Pennsylvania; Electro Machinery Corporation, 50, Broad Street, New York, 4. 
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\ Fuel costs are placing an increasingly heavy 
burden on householders and industrialists ; this 


increase cannot be arrested—it can be dramati- 

Ls cally reversed by the application of J. & B. Mineral 
&' Wool insulation which prevents wastage of heat and 
reduces fuel consumption by amounts ranging up to 80% 

and even more in certain cases. J. & B. Mineral Wool is 


prefabricated in many forms for every type of thermal and 
acoustic correction. 


MINERAL WOOL 














Write to our Advisory Bureau for full 

particulars and expert advice on special TH E P E R FE Cc T IN S U L A N T 
problems of insulation. Our tech- . e - , 

nicians are backed by a tradition of 70 Fireproof Mould-proof . Non-Corrosive Water 
years’ experience. Repellent + Economical -+ Inorganic * Non-Settling 


JONES & BROADBENT LTD. perren st., LONDON, N.W.5. Tel.: GULliver 2120, 5548-9 


And at }BILLINGHAM-ON-TEES, SOUTH BANK (YORKS), BRISTOL, BURTON-ON-TRENT, LIVERPOOL AND MANCHESTER, 
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Capstan and automatic work and 
sheet metal pressings in any metal, 
any finish, any quantity. 














For quick service at the right 
price get in touch with :— 


GRIFFITHS, GILBART, 
LLOYD & GO. LTD. 


EMPIRE WORKS 
PARK ROAD 
BIRMINGHAM 18 


Telephone: NORthern 6221 
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Nickel has far-reaching effects on the strength, toughness, wear- 
resistance and other mechanical properties of steel. Today, so 
many nickel alloy steels are available that engineers require the 
fullest technical data to select the most suitable type for each 
job. 

To meet this need, we have produced a booklet, “‘The Mechanical 
Properties of Nickel Alloy Steels”, showing in detail the properties 
obtainable with all the principal alloy constructional steels. This is 
another example of our policy of producing specialised publications 
to aid production. 





THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON . SW! 
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ANNOUNCEMENT 


FAWCETT PRESTON & CO. LTD. OF BROMBOROUGH AND 
FINNEY PRESSES LTD. OF BIRMINGHAM, BOTH MEMBERS 
OF THE METAL INDUSTRIES GROUP OF COMPANIES, AN- 
NOUNCE THE FORMATION OF A JOINT SALES AND SERVICE 
COMPANY WITH THE TITLE:— 


FAWCETT-FINNEY LTD. 


The new company will be responsible for sales services in connection with all 
products of Fawcett Preston & Co. Ltd. and Finney Presses Litd., including :— 


“ FAWCETT ” Hydraulic pumps and valves for water up to 250 H.p. Baling presses 
for all fibres and metals. Industrial and engineering presses. 


“ FINNEY ” Greer-Mercier hydro-pneumatic accumulators. Hydraulic pumps and 


valves for oil. Hydraulic presses for the plastics and rubber trades. Hydraulic power 


packs and systems. 
“ HOLLMAN ” Vertical and horizontal open-throat presses. 
“ DAVIS-STANDARD ” extruding machines and ancillary equipment for plastics and 


rubber with a full range of dies, heads and gear for the wire covering and general plastics 
extrusion trade. 
“ BAKER ” automatic moulding machines for the fast curing powders from 25 to 


150 tons. 


“ STUBBE ” Injection moulding machines. 


Facilities for design and production of special-purpose plant and machinery for the engineering, 
shipbuilding and chemical trades are to be intensified at Bromborough and Birmingham. The 
co-ordination of both manufacturing programmes and the institution of a joint sales Company is designed 
to provide a greatly improved all-round service. 


LIMITED 
HEAD OFFICE & MIDLAND REGION SALES 
27 Berkley Street, Birmingham 1 


LONDON & SOUTHERN REGION SALES NORTHERN REGION SALES 
Universal House, 60 Buckingham Palace Road, S.W.1 Dock Road, Bromborough, Cheshire 


WESTERN REGION SALES 
28 Mayfield Park South, Fishponds, Bristol 
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SCHARMANN 


Precision 


HORIZONTAL BORING 
MAGHINE 


@ Extremely rigid design with double 
column guides. 


@ Infinitely variable speeds and feeds 
within wide limits. 


@ Rapid power traverse in all 
directions. 


@ Full remote control. 
@ Double ways for saddle. 


@ Optical measuring device ensures 
setting to .0005”. 





Model FB made in two sizes: 24” and 34” diameter boring spindle. 
SOLE DISTRIBUTORS Other models available up to 5” diameter spindles. 


CHARLES 


CHURCHILL 


Eaten COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON MANCHESTER, GLASGOW and NEWCASTLE-ON TYNE 























( ) : D ROLLING ROUND THE WoRLI 


TI STEEL ROLLING SHUTTERS 
B () () Have specially designed best quality steel strip lath 
which resist corrosion and make these “ Weather 


proof ” shutters suitable for all climates. Extra larg 
shutters and shutters for unusual openings are : 


speciality. 









Shutters at large motor works in Canada 


JOHN BOOTH & SONS (BOLTON) LTD. 


FIREPROOF DOOR & SHUTTER DEPT., BOLTON. Tel. !I¥%5 


LONDON: 26 VICTORIA STREET, WESTMINSTER, S.W.I. Telephone: ABBEY 7162 
BIRMINGHAM :- A. E. KIDSON & SON, TIXTALL HOUSE, ST. JAMES’ ROAD, DUDLEY. NEWCASTLE-ON-TYNE :- ARCHIE ARMSTRONG LTD. 
8:PORTLAND TERRACE, JESMOND, 2. GLASGOW:- F. & M. FAIRMAN, CENTRAL CHAMBERS, 93 HOPE STREET. Also: BELFAST, DUBLIN, 
, CANADA and SOUTH AFRICA _ 
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This is the Leonard “‘ T ”? Type Thermostatic Steam Water Heater. 

It provides abundant hot water from tepid to very hot—instantly and 
cheaply. It is simply connected to the steam line on the one side and 
cold water supply on the other. Then.... turn on your hot water. As 
long as there is steam there is hot water, at any temperature you wish. 

It is widely used in Laundries, Tanneries, Textile Mills, Breweries, 
Dairies and other Food Industries, Tinplate Works, etc. 

Leonards save water, heat, fuel, piping, time, trouble—they soon 

save more than their cost. 





Leaflet No. 24/S wil! bring full particulars 





WALKER, CROSWELLER AND CO.LTD. CHELTENHAM 


PATENTED 
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A SPECIAL APPLICATION... 


In our long experience as com- 
pressor manufacturers we have fre- 
quently been called on to design for 
special duties or to advise on appli- 
cations which depart from normal 
procedure. Here we show a recent 
example—an installation supplied for 
the compression of gases in a 
Chemical Plant. The 6-stage unit 
consists of two of our Series 45 Com- 
pressors each having four double 
acting cylinders. One unit (lower 
illustration) compresses to 12 atmos- 
pheres in two stages, using 1,500 
B.H.P.; the second unit (above) 
boosts this to 300 atmospheres 
using 1,250 B.H.P. in four stages. 
We are always happy to consider 
such special cases and to advise on 
the most suitable equipment. 


COMPRESSORS Capacities to 12,000 c.f.m. 
VACUUM PUMPS Displacements to 15,000 c.f.m. 
STEAM ENGINES Power Outputs to 750 b.h.p. 


ALLEY & MACLELLAN (POLMADIE) LTD. 
GLASGOW, S.2 


Licensed to manufacture the Clark range of Gas Compressors. 


Enquiries for these machines to: 
CLARK BROS. Co., LING HOUSE, DOMINION STREET, LONDON, E.C.2 
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Over and over again a few minutes 
work with a Heli-Coil Kit will save 
costly work from scrap. No shop can 
achieve maximum Output unless Hel: 
Coil is part of its equipment. The 
technique is rapid, simple and highly 
efficient. 


Reduce your reject list today .. 


-HELFCOM 


SCREW THREAD IWSERT KIT 


* REGD. TRADE MARK. 

Contact your nearest stockist today 
FYFE & McGROUTHER LTD. GLASGOW, C.4 
WHITE MILNE & CO. DUNDEE 
HENRY OSBORN LTD. NEWCASTLE-ON-TYNE 
THOMAS SMITH & CO. HALIFAX 
MANCHESTER, 3 


BIRMINGHAM, 4 


ALEXANDER KENYON & CO. LTD. 
G. F. BRIDGES LTD. 
WOODBERRY CHILLCOTT & CO. LTD. BRISTOL 


MODERN TOOL & EQUIPMENT CO. LTD. BELFAST 





= 
— 






HELI Z 1, alls Sea a 


ARMSTRONG PATENTS CO. LTD. - BEVERLEY - YORKSHIRE 
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SHIPSHAPE 








AND YORKSHIRE 


FASHION 


Lowmoor Iron proved best for resisting corrosion 


The corrosive influence of the sea wreaks havoc with all 
but the purest iron. This fact alone makes Lowmoor Iron ideal 
material for marine use, but in addition to its corrosion 
resistance, it combines qualities of strength and toughness 
unequalled by any other unalloyed form of iron or steel. 
The remarkable properties of Lowmoor Iron are due to the 
purity of the metal. It’s made by the traditional method of puddling, 
using only the finest quality material. The uniform fibrous 
structure can be clearly seen by breaking a section, and the superior 
mechanical performance has been proved by exhaustive independent tests. 
In othemeorrosive conditions, there are many applications of Lowmoor Iron which will 
simplify your future maintenance problems and materially increase safety margins. 


Our technicians will be happy to advise you on the best use of Lowmoor Iron. 
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LOWMOOR' BEST YORKSHIRE IRON LTD., LOWMOOR IRON: WORKS, BRADFORD, YORKS. 
u/s 


DECEMBER, 1955 Volume 16, No. 12 A93 








COUNTERS 


CAN HELP YOU IN YOUR 
FOUNDRY 
ASSEMBLY LINE 
ROLLING MILL 
PRESS SHOP 
PROGRESS DEPT. 
Bic., Etc. 


to achieve maximum 


OUTPUT & EFFICIENCY 


Mechanical and Electro - Magnetic 
Counters to suit most industrial 
purposes: Write for details. 


COUNTING 
5, ELSTREE WAY, BOREHAM WOOD, HERTFORDSHIRE 
Telephone: ELSTREE 1382-3-4 


INSTRUMENTS LTD. 



























ELECTRO DYNAMIC 


ae MARY CRAY : K EN T 
Telephone: Orpington 27551 
Telegrams: Eledamic, St. Mary Cray 
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Frequency 
Stabilization 


There are many new fields calling for the appli- 
cation of electrical power where the frequency 
stability of the normal mains is totally 
inadequate. 

The “Electro Dynamic’ system of Fre- 
quency Stabilization is designed to meet the 
most critical specifications. 

The illustration shows a 20 kVA Motor 
Alternator Set and Control Panel. Voltage 
controlled by electronic regulator within + 1%. 
Frequency stabilized by electronic Servo 
Regulator within + -1°%and supplied with a 
harmonic wave filter to produce an almost 
perfect sine wave output. 





Electronic Servo Regulator 
withdrawn for inspection. 












Some other ELECTRO DYNAMIC products :— 
Motors and Generators up to 100 kW. 

High Frequency Alternators up to 10,000 cycles, 
and all types of Control Gear. 


CONSTRUCTION CO LTD 


Control Gear Works: BRIDGWATER SOMERSET 
Telephone: Bridgwater 2882 ° Glasgow Office: 
40 Houldsworth Street C3 * Telephone: Centra! 2620 


P.1740 
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How much does it cost to drive a screw? The Phillips 
cruciform recess accurately fits its special driver for fastest, safest, 


easiest and tightest assembly. With Phillips screws you 


can reduce your assembly costs often by as much as 50%, but 


with Linread Phillips screws you will obtain all these 
advantages and the additional product appeal and 
savings which come from using the best, 


both in quality and service. 





LINREAD LTD COX STREET BIRMINGHAM 3 


Beardmore 
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CASTINGS 





Oo" non-ferrous foundry is one 
of the most modern and best 
equipped in Europe for the pro- 
duction of the finest quality pre- 
cision Sand Castings, Gravity 
Die Castings and Pressure Die 
Castings. Our prices are keenly 
competitive, and deliveries 
prompt. May we have the pleas- 
ure of quoting when next you 
require non-ferrous castings? 


%& \LLUSTRATED LITERATURE 
ON REQUEST 















THE SANDWELL CASTING CO. 


BANK STREET FOUNDRY, WEST BROMWICH. 
Tel: STOnecross 2231 (4 lines). Grams: ‘‘REPCAST’’ West Bromwich. 
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SILENCE 
is profitable 


IT IS QUITE TRUE that good working conditions 
result in good work and more of it. Why then 
should fatigue-inducing noise be permitted? 
It is not always practical to eliminate noise 
entirely, but workers certainly need not be 
subjected to the nerve jarting racket of noisy 
metal gears — often the largest offenders. 
Peak non-metallic pinions are the proven 
answer. Peak Pinions give silent running when 
mated with metal gears, outlast even metal 
pinions, withstand sudden 
shocks and vibration and 
are practically indestruct- 
ible. These pinions also 
resist acids, alkalis, oils, 
heat and rodents. 








PINIONS 
are silent 









For full technical details and illustrated 
applications please write direct to the 
address below. 


é. 
FIT ‘PEAK’ AND HEAR THE DIFFERENCE 
J 


The Reay Gearworks Ltd 


HEBBURN-ON-TYNE 
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ip YOU USE COMPRESSED AIR YOU NEED NORGREN EQUIPMENT 






*Prices with gauge from 
£4 13 0 for }” B.S.P. to 
£ll 1 0 for I” B.S.P. 


A sure way to keep expenses down is to use Norgren equipment on 


compressed air lines. The Norgren Pressure Regulator 


ensures that your compressed air tools work 


at the correct recommended 


working pressure 


cuts compressed air costs 


Norgren Air Filters and 
Air Purifiers ensure that 
the compressed air is 
dry and free from abra- 
sive grit, pipe scale, etc. 
Wear caused by abra- 
sion and by corrosion 
is thus eliminated. 





C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE 


Norgren Oil-Fog and 
Micro-Fog Lubricators 
produce a penetrating 
oil-fog, which lubricates 
thoroughly all parts 
reached by the com- 
pressed air, thus reduc- 
ing wear and effecting 
improvement in per- 
formance of air tools, 
air cylinders, etc. 





“Work it out for } 
yourself... ”’ AY 


Without a_ pressure 
regulator, a }” air 
screwdriver, for ex- 
ample, with a re- 
commended working pressure of 
80 p.s.i., may be operated at a main 
line pressure of 110 p.s.i. — this 
means 30 p.s.i. wasted pressure. At 
110 p.s.i. the screwdriver uses 18-5 
c.f.m. ; at 80 p.s.i. it uses 13°5 c.f.m. 
— the air wastage per minute, then, 
is five cubic feet. If the tool is used 
approximately four hours a day, the 
compressed air wastage amounts to 
316,800 cubic feet of air a year — 
on one tool alone. Multiply this by 
the number of air tools on the line, 
add something for maintenance 
caused by increased wear, and the 
saving effected by installing a 
Norgren Pressure Regulator* needs 
no emphasising. 


Phone: 110 and 106 
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The Standard Kippcaster Model 215. The Fully Pneumatic 
Kippcaster is the most popular diecasting machine built 
today. It produces high quality Zinc, Lead or Tin Alloy 
parts at a higher rate of speed and lower cost. Capacity up 
to I} Ibs. in Zinc. 


Manufactured in England by; 


WM. COULTHARD & CO. LTD. 
DURRANHILL ROAD 
CARLISLE - ENGLAND 

Phone: Carlisle 21418 Grams: Kip Carlisle 

















RANGE OF PRESSURE DIE 
CASTING MACHINES FoR 
ZINC LEAD TIN ALLoys 


THE GIANT KIPPCASTER MODEL 500. fy 
Larger Zinc, Lead and Tin Alloy parts. Capacity 
up to 34 Ibs. in Zine. 


The Fully Automatic Model No. 4 Machine, 
For still larger parts. Capacity up to 25 Ibs. in 
Zinc. 

















PLEASE SEND FOR FULL DETAILS 
AND COMPLETE RANGE TO 
MAKERS AND PATENTEES 
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INDUSTRIAL COUNTING 
INSTRUMENTS 


OF EVERY TYPE 
FOR EVERY 


JOB 











B. & F. CARTER & CO. LTD. BOLTON, 14, ENG. 7*,°otnes 
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almost half a million 


ACRU NEON INDICATOR LAMPS 


have been supplied during the last six years without one single complaint of 
short life. \ \ / / 


Used on all types of Machine Tools, Scientific Instruments, Switch & Fuse Boards, 
Transformer & Rectifying Units, office, medical, dental, photographic, advertising, 
printing equipment, etc. 

We give below, by kind permission of the firms concerned, a few of the regular 
users of ACRU NEON INDICATOR LAMPS : 


The B.B.C., London G. E. Jones & Sons (M.P.) Ltd., Hemel 
British Central Electricity Co. Ltd., London Hempstead 
The British Thomson Houston Co. Ltd., Rugby J. Langham Thompson Ltd., Bushey Heath, Herts. 
Electric & Musical Industries Ltd., Hayes Marconi Instruments Ltd., St. Albans 
The English Electric Co. Ltd., Stafford McLaughlin Machinery Ltd., London 
Ericsson Telephones Ltd., Nottingham McVitie & Price Ltd., London 
The Etna Lighting & Heating Co. Ltd., Mullard Ltd., London 
Birmingham Pye Marine Ltd., Lowestoft 
Fairey Aviation Co. Ltd., Stockport Pye Ltd., Cambridge 
Heatrae Ltd., Norwich L.C.l. Ltd. S. Smith & Sons (England) Ltd., London 


etc. 


Ask for Leaflets of New Bakelite Case 


THE ACRU ELECTRIC TOOL MFG. CO. LTD. 


Chapel Street e Levenshulme e Manchester 19 
Telephone : RUSholme 4613 


Henry Berry & Co. Ltd. 


1883 — 1955 
72 years of progress 








We remind you that we are one of the oldest Hydraulic Manufacturing 

Companies in Britain and we make all the most modern equipment for 

every branch of British Industry. All Engineering and Industrial 

undertakings of repute in Britain and beyond the seas are our 
customers. 


Our standard lines of products include 
Hydraulic Presses, Pumps, Accumulators, 
Valves and Intensifiers, Plate Bending Rolls, 
Punching and Shearing Machines, Veneer 
and Plywood Presses, Hydraulic Presses for 
Continuous Finishing of Silks and Rayons. 
High-pressure Hydraulic Plant for Railway 

Workshops and Shipyards. 


In addition we design and make special tools both 
mechanical and hydraulic for all industries. 


; CROYDON WORKS, LEEDS 10 
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Facts about Porto-Power 


Applications of Hydraulic Equipment 








The operation illustrated here is a good example of the ability 
of Porto-Power to combine safety with utility. 


Manual labour and dangerous improvisations are entirely 
obviated in supporting the cross-head of this press whilst the 
operator turns the adjusting collar. All the fittings employed 
are standard Porto-Power attachments, and the assembly can be 
adjusted to any height with extension tubing. The hydraulic 
ram (A) used in this case is an RC.159 10-short ton model 
operated by a P.76 pump (B). 


A range of standard attachments is available to cover almost 
every need in industry, but where necessary engineers can readily 
make up special attachments for specific applications. : 


* The more you know about “ Porto-Power’”’ 





the more you will wish to use it—there is if you 
only ONE “Porto-Power’’ (BLACKHAWK) cample 
FOR DEMONSTRATION OR CATALOGUE PLEASE WRITE TO DEPT. E.D. ; 
Sole Distributors and Service Agents. . .. vemncsan he —- 
E. P BARRUS LT D. 12-16 BRUNEL ROAD, LONDON. W.3 Manufactured in Great Britain. | 


















On the ‘ Mauretania’ and the 


two ‘ Queens’, on railway systems 





® 
| have yo ic n > la ered throughout the world, certainly 


| Pal 4 
4 Le =H ui Le in your own car, Cooper’s Felt 
| 
ts E 


Lt ca is proving an invaluable material 








for a surprising number of pur- 
poses. Have you considered felt ? 
One of Cooper’s experts will be 


happy to answer any questions. 


COOPERS 





COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE., | Zelephone: BRYNMAWR 312 
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What your punt —reone had been waiting for 





O lncc0cated density 


Greatly increased density of line colour without loss of 
printing speed. 


OQ Greater contrast 


Exceptionally smooth colour continuity resulting in re- 
markable sharpness of line and clarity of print from weak 
pencil line originals, 


© Satter printing speeds 


OW Introduction of faster printing blackline materials per- 
mitting rapid exposure even from relatively opaque 


originals such as typewritten business letters. 


wh avadlable witfe the Gueproved WNAX and AMMONAX MATERIALS 


If you are not already using Unax semi-dry or Ammonax ammonia vapour developed Dyeline Processes please write for 
cample test rolls to prove the advantages of these new coatings 


HALL HARDING: UTI sess scr na) sunpane maar sows 


@& «css 








commands confidence 


From the planning of a job to its completion there is confidence 
all the way when copper is used. Those who specify it, those who 
fabricate it, and those who finally use it in service, all know that 
copper means a permanent job well done. 

For economy and efficiency in the application of copper and its 
alloys use the advisory service of the C.D.A. This entirely free 
service exists to help copper to help you. 


FIRST ASK THE C.D.A. 
GW 
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COPPER DEVELOPMENT ASSOCIATION - KENDALS HALL - RADLETT + HERTS + RADLETT 5616 
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There are no finer 
springs than 
Springs by Riley 


SINCE 1821 


_ 
= 
Oo 
fond 
wn 
e 
7) 





ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE 
Phone ROCHDALE 2237 (5 Lines) Grams ‘RILOSPRING’ ROCHDALE 





Cut costs— 
speed production 


REGLUS 


SWISS BUILT 
UNIVERSAL 


DRILLING JIG 
FULLY PATENTED 


Here, at last, is a really 
efficient universal jig made to 
the highest standards of Swiss 
precision, simple to set up, and 
covering an immense variety 
of components, round, flat or 
irregular in shape. 


Two models: for com: 
ponents up to I?in., and 4 in 
respectively. 


Quick delivery 
From your usual stockist or 
write direct to :— 
FRED FERRARIS 
(CLERKENWELL) LTD. 


Precision Engineers and Instru- 
ment Manufacturers 


14, Northampton Square, 
Clerkenwell, E.C.!. 


Tel. CLE 2676/7 














TO INDICATE CONTROL OR RECORD 
See PERATURE 





For accuracy, ease of reading, robustness, economy and long, trouble free 
life install Rototherm Thermometers, Controllers and Recorders. Specialists 
in bi-metallic applications. Write for details. 


ototherm 


BI-METAL MERCURY -IN-STEEL + VAPOUR PRESSURE 
THE BRITISH ROTOTHERM CO. LTD. 


Merton Abbey, London, S.W.19 LiBerty 7661 
Midland Factory: ‘Hollis Street, New Basford Nottingham 77847 














off the assembly 


i nes © © @ come the units which require 


speedy but effective degreasing. We specialise in 
degreasants where ferrous or non-ferrous metals 
are used and shall be pleased to give full infor- 
mation or arrange a demonstration of 


Colosyl 


INDUSTRIAL COLLOIDS LIMITED 
Altrincham Bridge, Nr. Manchester 
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Immediate delivery avail- 
able from a wide range of 
sizes and types for all 
industrial purposes from 
300 p.s.i. to 45,000 p.s.i. 


Illustrated: Hand-operated 
concentric ram test pump, 
with 2 in. ram for rapid 
filling of vessel to be tested 
and 3 in. ram for obtaining 
the pressure. Suitable for 
pressures up to 1,500 p.s.i. 


SIR W. H. BAILEY & CO. LTD 
PATRICROFT: LANCASHIRE 


; Phone: ECCLES 2487-8-9 
o ° Grams: BEACON, ECCLES. 





LONDON OFFICE: 4 Domingo Street, London, E.C.1. Tel: Clerkenwell 0791/2 
SLUICE VALVES ° REDUCING VALVES + TEST PUMPS ~- TURNSTILES 






















alfersom 


METHOD IN 
MOVEMENT | 


means, above all, 
DEPENDABILITY 


& Compact, sturdy, 
craftsman-built to 
high standards of 
safety, in many forms. 
There is a model to suit 
you in the range from 
5 cwts. to 10 tons. 


O.H.T. Cranes up to 
10 tons 75' span. 








MATTERSON LTD. 
SHAWCLOUGH, ROCHDALE 
TEL: ROCHDALE 49321 









MEKELITE 
GEARED ne JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 












Catalogue 
free on 
request. 


The Geared Joints give a full 360 degree 
movement and ensure throughout that the 
length of cable wrapped on to one pivot is 
equal to that unwrapped from the other. 
Unsightly loops, nipping of cable, and pull on 
terminals are thus eliminated. 


Various lengths of arm (maximum horizontal 
reach 54 in.). With pillar or short vertical 
pivot. Six sizes of reflector. Bases for 
wall, bench, ceiling, floor or for mounting 
direct on machines. Also portable types. 


MEK-ELEK Engineering Ltd. 


17, Western Road, Mitcham, Surrey 


Telephone: MiTcham 3072 Cables. Mekelek, Londor 
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FIRTOP Motorised 
Valves, for 2” to 8” 
bore pipelines. For 
all standard voltages. 
Layout and control 
arrangements to suit 
specific applications. 











FIRTOP Motorised Valves provide 
“up-to-the-minute” control of fluid 
flow, and eliminate pipeline shock- 
loading. Valve operation automatic- 
ally governed within pre-determined 
times and limits. 


Pack-type porous metal Filters—a 
further FIRTOP speciality. Multi- 
ple disc construction, filtering 
down to I} microns, if required. 
Capacities to 2,500-G.P.H. on fuel 
etc. oils. 


Technical consultancy, and des- 
criptive literature, freely available. 





G. & A. FIRKINS LTD. 
Firtop Works, Stoke Heath 
Bromsgrove, Worcs. 

Tel : BROMSGROVE 3246/7/8 





FIRTOP 
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OZALID COMPANY LIMITED 





ir Pla n . 
"8 Office. Copying equip. 


“ lude Tracin 2g 
nj W4Ipment 
ture, ’ 


f 
a Stockists 
Price lis ts 





Wall, Londo 


62 London n, E.C.2. Tel : NATional 0551 (10 lines) 
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CURRAN 
CHEMICAL 
COMPOUNDS. 


We also specialise in the 
production ofall types of 
metal Pre-treatmentcom- 
pounds which include 
Paint Strippers, Metal 
surface Conditioners, 
Dewatering Oils and 
Detergents. Complete 
Brochure will be for- 
warded onrequest . 
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(INDUSTRIAL CLEANING UNIT / 
A NEW CURRAN PRODUCT etree 





This latest addition to the 
vast range of Curran Indust- 
rial Cleaning Units has an 
entirely new process of de- 
greasing metal parts prior to 
plating, phosphating and 
other surface treatment. It 
has great advantages over the 
conventional vapour degreas- 
ing and is speedy, reliable and 
relatively cheap. Polishing 
Compounds, Lapping Com- 
pounds, Water Soluble Oils, 
Soaps and Organic Contamin- 
ants disappear like magic. 
Write today for full details of 
this unique degreaser. 





EDWARD CURRAN ENGINEERING LTD. 


PROCESS PLANT DIVISION . CARDIFF 
Telephone :- Cardiff 33644 Telegrams :- “ Cartridge Cardiff” 
P.P.10 
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Unfailing reliability of product and 

— . service, closest inspection and modern 

methods have made Flexello the largest 
castor manufacturers in Europe. 

Write for Catalogue No. 8. 154. 


f Ask\.* te" 
/ F lexello re. castors ~ 


/ FLEXELLO CASTORS & WHEELS LTD SLOUGH BUCKS. Tel: SLOUGH 24128 
— 


ee, 





In this battery of acid pumps installed in a 
textile plant, all parts in contact with the 
liquid are in corrosion-proof Stoneware. 

This includes the impellers, ground to 
fine limits. An outer armouring of 
cast iron is grouted to the inner 






eo 






stoneware lining. 











Stoneware 
im 


Engineering 

















Hathernware Stoneware is ideal for the 
movement of corrosive liquors and gases. 
It is inert to all chemical attack except from 
hydrofluorics and, under certain conditions, some *% 
hot caustics. It can be machined to form the 
precision moving parts of mechanisms. Tolerances 
of 0.05 m/m can be maintained. Its prime cost is 
below other materials offering resistance to 
corrosion, its maintenance factor is low while it has 
high compressive strength and great resistance to 
abrasion. 





| PUMPS - EJECTORS - FANS - NEUTRALIZING PLANT—IN (HATHERNWARE 


| 








Engineers should ask for data which describes how 
Hathernware, the universal corrosion resister, can Industrial Ceramic Engineers. 

be applied to their problems. 

HATHERNWARE LTD. . DEPT. E.D. - LOUGHBOROUGH - LEGCS. 


dm HL14 
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THE TUNGUM COMPANY LIMITED, Brandon House, Painswick Road, Cheltenham, Glos. 


ZE - WIRE RO 
CASTINGS - PRESSING 








THE MOST RELIABLE PUMP FOR 
SLURRIES AND INDUSTRIAL WASTE! 


Design features which make this unit 
outstanding :— 


@ Waterways to permit free passage 
cf large solids. 


Complete shaft protection. 
Renewable case wear-plates. 
Detachable stuffing box. 


Easy access to all parts. 


Bearings protected from liquid. 


For Coal Washeries, Sugar Refineries, 
Coke Works, Ash disposal, and In- 
" | Ty dustrial waste. 


UNCHOKEABLE SLURRY PUMPS 


Write for Publication 1581. 
(TYPE SB-B) SIZES 2” TO 16” DIA. 20 TO 5,000 G.P.M. 





Agents in all parts of the world. 


SIGMUND PUMPS LTD., TEAM VALLEY, GATESHEAD, II. 
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Powerful, clean in con- 
tour and ideally suitable 
for machine tool drives, 
etc., these clutches do 
not need frequent ad- 
justment. 


For Marinum Vakforumance... 


Ea. 

Pe 

Bea y, HIGH SPEED CLUTCH- , 
MULTIPLE BRAKE \ 
DISC CLUTCHES ASSEMBLIES ~ 


The illustration shows 
a pneumatic Clutch- 
Brake Assembly supplied 
for a 500 ton capacity 
forging machine. 





FLEXIBLE COUPLINGS 





A new design of great efficiency that 
is suitable for either direction of 
rotation. 













a eto . 
a 
| POWER * TAKE-OFF PNEUMATIC 
d CLUTCH ‘ ~ CLUTCH-BRAKE 
ASSEMBLIES ASSEMBLIES 


A range of self contained IF e Suitable for presses, 
units for Diesel and Mlaki tat shearing machines, forg- 
\ petrol engines to drive ing machines, and other 

, all’ kinds of machinery. WHITTAKER HALL & CO. (1929) LTD. Caney eeoay arte, 
Sole Proprietors of R.S. Wittiz & Co. (Compressors) Ltd. 
DEPT. E.D., BLACK LANE, RADCLIFFE, LANCS. 


Telephone : RADcliffe 2421-2 
——— WA) Telegrams : CLUTCH Radcliffe Manchester 
eer LONDON OFFICE: 28 VICTORIA STREET, S.W.|1. 


Phone : ABBey 5247 








LEARN HOW TO :— 
SPECIFY, 

TEST, 

USE, 


SHERARDIZING ; 
ZINC ALLOY 


RUST PROOFING CO. LTD. 
SHAKESPEARE STREET, WOLVERHAMPTON 


TELEPHONE: WOLVERHAMPTON 20647/8 


ALSO AT LONDON & ROCHDALE 
12 A107 
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PRESSINGS 


Ward (Metal Details) Ltd. specialise in the 
manufacture of all types of small and medium 
pressings. _ Illustrated here are but a few 
examples of the many shapes, sizes and thick- 
nesses, in steel, tin plate, copper, etc. Com- 
plete assemblies can be fabricated from simple 
pressings by welding, soldering or brazing. 
Similar components can be produced from your 
designs andtoyour specification, and, if required, 
supplied in painted, plated or enamelled finishes, 


WARD 


(METAL DETAILS) LTD. 


DARLASTON ° STAFFS 
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PULLEY BLOCKS 


Totally Enclosed : Lightweight : Hard wearing 
Capacities : 3, 1, 2, 3, 5 TONS 


/ 
EAST 2771 for Ex-stock, yc 
THE VAUGHAN CRANE CO. LTD. 
MANCHESTER 12 :: ENGLAND 


Makers of fine pulley blocks 
for over half a century. 
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The Vickers Portable 
Hardness Tester 


The Vickers Portable Hardness Tester incorporates 
all the well-known features of the Vickers Pyramid 
Hardness Testing machine. The standard Vickers 
Pyramid Diamond Indenter is used in conjunction 
with the Micrometer Ocular, so that all readings 
obtained are the internationally recognised VPN. 
Combined with this accuracy is a portability which 
enables it to be used over an exceptionally wide 
rangé of applications, and it is particularly useful 
for large and heavy components which cannot be 
tested by the standard Hardness Tester. 


The Vickers Pyramid Hardness Testing Machine— 
compact in size and comprehensive in service, it enables 
immediate and precise testing to be carried out at the 
place of production. 


The Vickers Portable Gear Hardness Tester— 
similar in principle to the general purpose Portable 
tester, but specially developed to measure the hardness 
on the pitch line of gears. 


Taking the measure 








of HARDNESS 





Taking the hardness of a large-diameter shaft 


Please send for a catalogue giving full details. 


VICKERS - ARMSTRONGS 


(ENGINEERS) LIMITED 
13 City Road London E.C.1. 
Tel: METropolitan 8877. *Grams: Vicksbox, Ave., London. 
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| Spearseg 


High Speed 
SEGMENTAL SAWS 


Where speed and clean cut are essentials you 
can’t do better than specify SPEARSEG— 
the high speed metal cutting cold saw that is 
right from the start. “Mermaid” Super 
High Speed Steel replaceable segments are 
High Frequency heat-treated for extra tough- 
ness and make the “ Spearseg” a very 
economical proposition. 

The illustration shows a 
SPEARSEG saw getting its 
teeth into copper tubes at 
the Yorkshire Copper Works 
Ltd., Leeds. 

Send now to Dept. ““ ED”? for 
your copy of the new “* Spear- 
seg” leaflet. 








e Jackson Ltd 


THE WORLD'S OLDEST SAWMAKERS 








Spear 


SHEFFIELD ENGLAND 
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_ SPECIAL COCKS 


FOR THE 
E NGINEERING & MOTOR TRADES 


Wm. Whitehouse & Co. Ltd.. 


BRUETON ST « BIRMINGHAM 4 
7c/ephone ASTon cross 2451 ° + 





© THE FINEST CLIP 
Wipulaie 


THERE’S NEVER 








BIR COMPRESSOR 


Size 2;° Bore x 2° Stroke 
Piston Displacement : 3.92 cu 
Speed 350 rpm maximum 
Free air delivery: 2.78 cu ft / min 


fe / min 


WILLIAMS & JAMES (» 


ers) LIMITED 





K, WI.1673 


All0 




















hod didddddddddiabdds 

















HAVE the ex perience 
AND the equipment 


Compression and Injection Mouldings 
Sawn and Machined parts 
PERSPE X and P.V.C. Mouldings 
Laminated Tubes, Angles and Channels 


a eam AQAA a 


w 

yRESINOID & MICA PRODUCTS 11D 
MARY ST - BIRMINGHAM 12 - Tel Calthorpe 1303 
LONDON 28 Queen Anne's Gate $.W.! Tel WHitehall 8892 
One of the group of companies associated with the 
Southern Areas Electric Corporation Limited 
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AUTOMATION 





AUTOMATIC BURNER IGNITION 


Practically all lighting-up procedures can now 
be carried out automatically and safely by one 
of the Elcontrol FSM units. 

Based on the monitoring of the pilot and/or 
main flame by an Infra-red sensitive cell, the 
FSM automatic Controllers give push-button 
starting, timed pre-ignition purging, timed 
ignition, lock out on failure to light-up, and 
running flame failure protection. Units are 
available for a very wide variety of burner set- 


ups and our Advisory Service is at your disposal. 


withdrawable chassis type. 


to suit their particular needs. 





ELCONTROL LTD., 10, Wyndam Place, London, W.1 


Ambassador 2671 for LEVEL CONTROLS, TIMERS 
FLAME FAILURE EQUIPMENT, PHOTOSWITCHES 
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FLAME FAILURE UNITS 
Range also includes simple flame 
relay units. Most are of the 
Prices from about £30.0.0 


Oil Burner Manufacturers are 
specia'ly catered for with units 


Rust and corrosion are the greatest 
menaces to metal surfaces and can only 
be prevented by the application of a 
first-class priming paint while the 
metal is in new condition. 

The Walpamur Company Limited 
make priming paints especially formu- 
lated for this 


informative leaflet descriptive of them 


purpose and an 
will be sent in response to a postcard 
to Publications Department, The 
Walpamur Co Ltd, Darwen, Lancs. 





BY APPOINTMENT 
TO HER MAJESTY THE QUEEN 
MANUFACTURERS OF PAINT 


DARWEN & LONDON 


Makers of Paints, Enamels, Varnishes 
and Industrial Finishes of all types. 









THE WALPAMUR CO LTD 















ES 

These joints are designed 
specially for the aircraft 
industry and are of light 
alloy (Spec. 1.40) anodised, 
Trunnion pins in harde 

and ground steel, cadmiu 
plated. They withstand 

_ Some tension and compres- 
sion loads and are availabl 
n a wide range of sizes. 

































My 


| C universal joints 
= forhighspeed dependability 


i 


from 45-50 tons alloy 
to Air Board specifics 
with h; ? 













KINGSTON BY-PASS SURBITON SURREY ENGLA 
PHONE: ELMBRIDGE 0033-7 




















*“SUSTA”’ PATENTED FILING CABIN 


In metal and in wood 


IN 
THESE 


1000 DRAWING 
OF ANY SIZE 

IN A SPACE OF 

I8 INCHES (45 cm.) 

WITHOUT FOLDING 
AND WITHOUT 
ROLLING THEM 


NEW CABINETS 
FITTED WITH SLIDES 





DRAWINGS 
ARE FILED 





THE DRAWINGS ARE FILED WITH 
“SEPARATORS” WHICH INDICATE 
CLEARLY THE POSITION OF THE DRAWING 


ARTURO SUSTA 


32, VIALE TUNISIA 
MILANO — ITALY 
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A new HIGH SPEED 
milling technique for 


NON-FERROUS 


High speed milling as developed by Wadkin in this 
new range of machines has shown revolutionary pro- 
duction economies. With one basic machine of plain, 
robust and inexpensive design there are three alterna- 
tive head arrangements each offering cutting speeds 
far higher than orthodox millers, permitting feeds as 
high as 84 ins. per minute. If you are milling or 
profiling non-ferrous castings, forgings, plate or sheets 
it will pay you to see the amazing rate of metal removed 
and finish obtained on this machine. May we arrange 
a demonstration preferably on your own components ? 


Wadkin 


Telephone : Leicester 67114. Telephone : MAY fair 7048-9. 
Wadkin Ltd., Green Lane Works, Leicester. 
London Office: 62-64 Brook Street, London, W.1. 


High Speed Vertical 
Milling Machine L.A. 
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higher production is in the air 


machining time 




















MANUAL — PNEUMATIC EQUIVALENT 
CONTROL CONTROL PRODUCTION 
Qa 
= 
@ 12 mins.| 35 secs. 
A9) 30 secs. | 19 secs. 
2 mins. | | min. “Lo fj 


BIRMINGHAM 


victory “works 








Over 800 leading manufac- 
turers in this country alone 
have proved that higher 
machining speeds resulting 
from pneumatic control are 
profitable. 

Lang Pneumatic Control 
Gear affords simplicity in 
complex operations, high 


speed precision control, and the fullest use 


of semi-skilled 


labour. It has an infinite 


variation of application to all types of machin- 
ery based on a range of standard components. 


ROAD WOLVERHAMPTON Tel: 


entirely 


aT? PNEUMATIC CONTROL GEAR jon-corrodibie 


25221-2°3 
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Pattern Makers in Wood & Metal 


Specialists in Precise Equipment 
for Shell Moulding and Production 
Runs \ 


WOOD Patterns up to 
wx xs 


PRESSURECAST Pattern 

Plates for Irregular Joints, also 

Figs, Tools and Formers for Die 
Sinking. 





ny HARVEY & PRESSURECAST LTD. 


service assured 
LIME BANK STREET MANCHESTER 12 . Telephone : ARDwick 604) 

























The driver of the night express 
must show the same power of 
concentration, the same steady 
sense of duty ‘all along the 
line’ and so with a YCOL cast- 
ing if your reliance is to be ‘well 
founded’. Made in a foundry 
planned for quality production, 
close supervision is maintained 


‘all along the line’ from melting 
to the finished casting 

Illustrated is an 

open-sided 

impeller casting. 


reliance on 





er, las ee BOLTON. 


Telephone : 1143 Established 1860 WHYTE & COLLINS LTD., KELVIN WORKS, FENTON, STOKE-ON-TRENT. 
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PRECISION 
REPETITION PARTS 


Interchangeable “ bits"’ for 
electric soldering-irons (inci- 
dentally supplies were flown 
to Canada to keep delivery 
date) .... fuselage compo- 
nents for the mighty Bristol 
‘BRITANNIA’ airliner... . 
ball points for world-famous 
ball pens . . . . those are a 
few of the component parts 
produced —in quantity — for 


leading manufacturers by . . 





THE DIAMOND SCREW & COTTER CO. LTD. 
CHERRYWOOD RD., BORDESLEY GREEN, BIRMINGHAM 9. 
Tel.: ViCtoria 2748 PBX Telegrams; ‘‘ Concentric, Phone, 
Birmingham, 9”’ 
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ELECTRICAL AND MECHANICAL 


COUNTERS 





COMPANY 
LIMITED 
MILLTOWN STREET 
RADCLIFFE 
MANCHESTER 


RADCLIFFE 2675 


C.W.2864 
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FOR MACHINERY BELTS 





All types of machinery 
belting can use ‘ BAT’ Flex- 
ible Belt Lacing. ‘BAT’ 
makes a joint of exceptional 
strength and flexibility. Easy 
to fix—only a hammer needed 
—and held by the newly 
designed double rocker pins. 





8.P.A 


FLEXIBLE BELT LACING 





AUTOMATIC PRESSINGS LTD., Bat Works, Blackheath, Staffs. 
Makers of ‘BAT’ Carded Belt Hooks and Timber Connector Blackheath 2085/6 


Please mention ‘ Engineers’ Digest’. (2 lines) 
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Automatic Pressings Ltd..............eccseceeeeeee ALIS 
Agency—Fohn Haddon and C». Ltd. 


B.S.A. Tools Ltd........ sci bacousbanwakeenkienwalen cover 4 

Bailey, Sir W. H., & Co., 

Agency—Technical rg pee Adv. Agency 
Lid. 


ee ee te eee er ener A2l 

Fc i cirrtsccc ence pecccunctnsesiisecanes A100 
Agency—Alfred Bates & Son Ltd. 

Beakbane, Henry (Fortox), Ltd................ cover 3 


Berry, Henry, & Co.Ltd 

Agency—Whitehall Advertising Agency 

Booth, James, & Co., Ltd 

Agency— Technical & General Adv. Agency 
Pe 


Booth, John, & Sons (Bolton) Ltd.................. A90 
Agency—Commercial Advertising Service Ltd. 
Bioalltion Pal PSA CU. svsssecesncsessnscescsces A78& 


Agency—S. D. Toon & Heath Ltd. 

Bound Brook Bearings Ltd...............ceceeeeeeees — 
Agency—Godbolds Ltd. 

Brady, G., & Co., Led...........scccsscscrecersercoves Al8 
Agency—Stowe & Bowden Ltd. 

ee, TE Win, Oi iv cs ccccencanssnsssenccnses’ — 
Agency—A. N. Holden & Co. Ltd. 


British Driver-Harris Co., Ltd.............cseeeeees 594 
Agency—Harry Dawson Adv. 

British Electric Resistance Co. Ltd., The......... A73 
Agency—Dorland Advertising Ltd. 

British Electrical Development Assn., The...... A20 
Agency—Mather & Crowther Ltd. 

British Insulated Callender’s Cables Ltd......... A75 
Agency—R. F. White & Son Ltd. 

British Oxygen Co. Ltd., The...........s.ceeceeeeeee A23 
Agency—F. C. Pritchard Wood & Pers. Ltd. 

PRP PCa TORII NAO ssccshencuesauncacossnnceskesssessouty Al2 
Agency—Redheads Advertising Ltd. 

British Rolling Mills Led...............ccccccccccovees — 
Agency—Maurice G. Parker Ltd. 

British Rototherm Co. Ltd., The...............665 A102 
Agency—Pitchford’s Advertising Ltd. 

i NE NON ov nniccencnkecssaverntencsennentied A77 


Agency—H. Raymond “Aorgan 
British Thomson-Houston Co., Ltd. (Magda we 
Ei 


Agency—Mather and Crowther Ltd. 


nee BE OBE ovis cscosonenesctescssversooes 593 
Agency—Arthur Burns Publicity 

Brush Electrical Engineering Co. Ltd............. A72 
i 7 Maman Davis, Whitcombe & Stewart 

Ltd. 

Butterley Co. Led., The..........0cssceccssscsansooes Al3 
Agency—Rowlinson-Broughton 

Butterley Co. Ltd., The...........c.secssssesserseres A33 


Agency—Scott- Turner & Associates Ltd. 


Caldwell, T., & SOm..........cocccrccscscesescscssceos 
Cannon, W. G., & Sons, Ltd 
Agency—E. Allan-Cooper & Co. Ltd. 
Carborundum Co. Ltd., The............sseeeeeeeee A83 
Agency—Masius & Fergusson Ltd. 
Carter, B. & F., & Co., Ltd.. 
Chapman & Hall Ltd............. 
Churchill, Chas., & Co.,Ltd 
Agency—Broadway Adv. Service Ltd. 
Churchill Machine Tool Co., Itd., The......... A80 
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Agency—Longleys & Hoffmann Ltd. 


All6 


Cooper & Co. (B’ham), Ltd...........cccescosceses A109 
Agency—Nicholls Dorrity Advertising Ltd. 
Copper Development Association............. Alol 
Aapney--Tuctoniont & General Adv. Agency 
ta. 

Cork Manufacturing Co. Ltd............0sseeeeeeeees — 
Agency—H. Raymond Morgan 

Cossor Instruments! btd......:....-..<ccsseeescoss003 Als 
Agency—Saward, Baker & Co., Ltd. 

Coulthard) Wim), 6: Go.btd:......<>s0ss0s0ss0<009 A98 

Counting Instruments Ltd..............sseeceeseeees A94 
Agency—Pitchfords Advertising Ltd. 

SOW, PB eGo Mt is 5sc5sizccesicscecesesuees cover 3 
Agency—Everetts Advertising Ltd. 

Gronive Foundry Go. U60.. ..c.ccscsscecsesssscevsesce a 

Crowthorn Engineering Co.Ltd..............000000s A8 
Agency—J. K. Clayton Advertising Ltd. 

Curnon Engineering Co.............cceccessesssseees — 
Agency—Portland Advertising Service Ltd. 

Curran, Ed ward, Engineering Ltd................ A104 


Agency—Apex Advertising Ltd. 


BNO SORTED LU soos oc ccisc cccsccs scaneeeccesdeeee — 

Diamond Screw & Cotter Co., Ltd., The....... ALIS 
Agency—A. N. Holden & Co. Ltd. 

OU O OE soos ossan'cney vosne coe doseencsedeus 
Agency—Cross-Courtenay Ltd. 

UNIS D RUBDOM CO) Ltd. <...-6.-seccsrsscvocsscscced A69 
Agency—Charles F. Higham Ltd. 

Dunlop Special Products Ltd................cseceeees — 
Agency—Chas. F. Higham Ltd. 


BRPIB EN CUG Eos icocc ns oc csceaicdccsicsivsnvescecserees — 
Agency—Saward Baker & Co. Ltd. 

BIDOBEROM ECG: «5 cssseccssscrcencvcteswpscenvaresdecees Alll 
Agency—Fredk. E. Potter Ltd. 

Electric Construction Co. Ltd., NB: a vas siiseseseees — 


Agency—Nicholls Dorrity Advertising Ltd. 


Electro Dynamic Construction Co. Ltd.......... A94 
Agency—Rooster Publicity Ltd. 
BlQCtrOR4REHOUS LEG. 5055 5i55ccssnsseosoesceesevnces AS7 


Agency—Benson Advertising Ltd. 
Engineering Heat Treatments (M/cr) Ltd......... — 
English Electric’'Co. Ltd:, The.......:s.ss<ce.se0s0000 AY 
Agency—Technical Adv. Service 
BER oon oe satis beaches ixoaaswadcsesepeepessausesces 
Agency—Nevin D. Hirst (Advertising) im 
Etchells, David GSN Etd........<sevessessceccsssseeese _— 
Expanded Metal Co., Ltd., The:........000s0s0ceossss — 
Agency—Erwin Wasey & Co. Ltd. 


PRIN GI acess cssiscnisteasinsessesivciec’ A89 
Agency—Rooster Publicity Ltd. 

PCE; WA BG os oisa case conta vacivcscsunavecs A8s 
Agency—Rowlinson-Broughton 

POR DUONG. wvccscvsccvenessssoass covneweaseestesecscees — 
Agency—Armstrong-Warden Ltd. 

Ferraris, Fred (Clerkenwell) Ltd..............0005 A102 

I lg a al A65 
Agency—Cecil D. Notley Adv. Ltd. 

FIGIGON CIRCE ONICE L1G... .c0sssccccssenssecsscsccs Alls 
Agency—Stowe & Bowden Ltd. 

Firkins, G. & A., Ltd.... 

Firth Brown Tools Ltd 
Agency—Stanley D. Dickson 

Firth-Derihon Stampings Ltd., The................65 — 
Agency—Stanley D. Dickson 

Firth, Thos., & John Brown Ltd..............00cees A4 
Agency—Stanley D. Dickson 

PURER CARPORT S WEG coin csscc conc seccsacdeacencocced _— 

Flexello Castors & Wheels Ltd................6. 
Agency—Dudley, Turner and Vincent ry 

Flexo Plywood Industries Ltd............cseeeseeeeeee — 
Agency—H. Raymond Morgan 

Ford Motor Co. Ltd A24 
Agency——Rumble Crowther & Nicholas Ltd. 

Way RIMMER UO. oo serene coh sntcansmcuscsbunueacecacea — 
Agency—Crane-Wood Lid. 

PE I. Big Bi icciveciscieninccnsapesonsensonsvssne — 

Fraser, Andrew, & Co., Ltd...........ccceee eee cover 2 
Agency—Rooster Publicity Ltd. 





General Electric Co., Ltd., The. PP 
I NING oo uisasincsicsnnsccncinrnssuveatacassced 
Agency—Elliott Advertising Ltd. 





Glacier MecaliGo, Ltd... WRG. «6: sccessicsscenscasecd A70 
Agency—Cecil D. Notley Advertising Ltd. 

Gloucester Foundry Ltd......:...0.:c0scesessesssecad AS6 
Agency—S. H. Benson Ltd. 

Griffiths, A. E. (Smethwick) Led....... 





Griffichs, Gilbart, Lloyd & Co., Ltd 
Agency—Nicholls Dorrity Advertising ro 
MGNY os RUPRACES BOG ves sc ccscccvecescokecexsscacesnics > 

Agency—Crane Publicity Ltd. 


Hackbridge & Hewittic Electric Co. Ltd......... A& 
Agency—Industrial Publicity Service Ltd. 

Hall Harding Ltd.. paccasen 

Hallamshire Steel & File co. Led., “The. Maeedeeusndes — 
Agency—Downtons Ltd. 

Harboro’ Rubber Co. Led., The.......00sccesccsses ~ 
Agency—Ripley Preston & Co. Ltd. 

BiRrHiRON Allene CO Wes cs coccesccscscevcavess tenes _ 
Agency—Ingham Butterworth Ltd. 

WARRCISOD TOS. GB SONG EA Go <cocisieceveassessasccans Alé 
Agency—Longleys & Hoffmann Ltd. 

Harvey, G.A., & Co. (London) Ltd....... 20.0.0... A35 
Agency—G. P. Hughes Advertising 

Harvey, J. J., & Pressurecast Ltd 

POMRROENWARO: TOE o<oc cvncscccesscesssceusaencceveace 
Agency—Donald ee (Adv.) >‘ 

inn, Demis, B GG, UGG os ccvccecesccessssscccesveres 

Heath Spring & oe Co. Ltd., The 
Agency—Tom C. Gough 

Wl@enan &: Froude Ltd... 50cessscecccccasensceessesed A26 

Hercules Powder 'Co., Leds ...c..55.ccccecccssssssancs _ 
Agency—Reynell & Son Ltd. 

Hoffmann Mfg. Co. Ltd., The.. 

Holden, Arthur, & Sons, Ltd............cccceeeeeues 
Agency—S.D. Toon and Heath Ltd. 

Motropd, John & Co, bet inscccscccscscccccscescessecss A7 
Agency—C. R. Casson Lid. 

PAGE, GROIEE, EGE SLOG 6 5 cniscicinsacicnusessacscaadzseee _ 
Agency—Arthur Burns Publicity 

Horstmann Gear Co. Ete... DHG:..5.s.c0sccessvevsens 
Agency— Trowbridge Pritchard & Co. Lid. 

IGWERG: Stanley, L0G, <..c6seccescnevssasersnarscceess Al4 
Agency—Nicholls Dorrity Adv. Ltd. 

Hughes, Geo. H., Ltd 
Agency—Elliott Advertising Ltd. 








feranic Electric Coogi... scccccccecessicicessessesse —~ 
Agency—Rooster Publicity Ltd. 

I BO ca cre casininc cxnesctisngocntecsvsaoncvenaned _ 
Agency—Suandbrook, Metcalf & Co. Ltd. 
UWI, Aired, DESO occisccessicicerscecccccssssvinecsies = 
Impregnated Diamond Products Ltd 

Agency—E. Allan Cooper & Co. Lid. 





lntlustrind Colloids L0d......cccceccccscccscscesesess A102 
Agency—Baird & Dawson Ltd. 

Industrial Fan & Heater Co., Ltd...............000 Aé4 
Agency—Sinclair Advertising Agency. 

International Combustion Ltd..............ceeceeee 19 


— ee & General Adv. Agency 
Lid. 


DI Od oc earn coh venvccnnsenccccencsscusiunenads A47 
Agzncy—Allardyce Palmer Ltd. 

Johnson Foster, H., Led........0.cccccscsccnsrcececssees = 
Agency—Applied Designs Ltd. 

Jones & Broadbent Led... 650 ccccescscesesessevees A87 


Agency—Dixons West End Adv. Agency Ltd. 


Keelavite Rotary Pumps & Motors Ltd............ — 
Agency—Cogent Advertising Service Ltd. 
Keeton, Sons & Co., Ltd..........ccrccsescocesesoesss A67 
Agency—C. R. Casson Ltd. 
Kenyon, Wm., & Sons Ltd...........cceeceeeseeeeres A47 
SONY R li 
Mandal & Gent lied 5. ccsccccceccasccocenssesscceos~s A84 
Agency—Associated British Machine Tool 
Makers Ltd. 
Wine SOO. WV LON a5 oo ois cos ccccccceswessnnsseesesss - 
Agency—Graham & Gillies Ltd. 
irttham, 30. W.., G00 isccceciccccccccccavssccccescesees — 








Lang Pneumatic Ltd............cccccccesceeseessrers All3 
Agency—Rooster Publicity Ltd. 
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Lee, Arthur, & Sons, Ltd...........seccccoccssssccvees - 
Agency—Cross-Courtenay Ltd. 
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Lewis Spring Co., Led., 
Agency—! Nicholls, hone Adv, Ltd. 

Leys Malleable Caasings Coy C00. <...025<ccc0secs A76 
Agency—H. Raymond Morgan 

bineaiVEIOCt iG GO; LOG. .....-c.cceressvacsecessesens A27 
Agency—London Press Exchange Ltd. 

Dinpetil LGU 204s cececavsssocqcavase<vacestsevennyecesesd AY 
Agency—Beardmore Advertising Ltd. 

Lloyd, F. H., & Co., Led..........scceseseeeeseee coves A79 
Agency—Crane Publicity Ltd. 

Lodge-Cottrell Led.............sscccccsressscerecenees A82 
Agency—Rooster Publicity Ltd. 

Lowmoor Best Yorkshire Iron Ltd................ A93 
Agency—Oelrichs Advertising Ltd. 


es a ae er ere eee — 
Agency—Portland Advertising Ltd. 

Magnetic Valve Co., ThE........cssccscssecessserreees A49 
Agency—Crane "Publicity Ltd. 

Par eetr O  RU ON gon cat ecucesnnccndeskintesicxscsas> as — 
Agency—Sandbrook, Metcalf & Co. Ltd. 

Manganese Bronze & Brass Co. Ltd., The......... — 
Agency—Rooster Publicity Ltd. 

WRN Eo claccaencsiccccccscceasacnedsdesasences A103 
Agency—Portland Advertising Service 

Mavitta Drafting Machines Ltd., The..............+ Al 
Agency —JFohn Haddon & Co. Ltd. 

NS Cin cavesincevniccneniconsntinacneienses = 
Agency—Robert Brandon & Partners Ltd. 

Mek-Elek Engineering Ltd.............csseeeeeeeee A103 

Messenger & Sons 
Agency—L. }. Fowier & Co. Ltd. 











Memertcs: U0... ..0.<0.cccccnes. stseeseseseseeeseenses A47 
Agency—Rowlii Broug 
RPCNGO cece ssc czcn sevice cons seccavas test verncvecnescs — 


Metropolitan-Vickers Electrical Co., Ltd...cover | 
Agency—Technical & General Advertising 
Agency Ltd, 
Midland Electric Manufacturing Co. Ltd.......... A5S4 
Agency—S. H. Benson Ltd. 
Midland Heating & Ventilation Co. Ltd............ — 
Agency—A. N. Holden & Co. Ltd. 


ee CLL Co Pearce Serr ce rer reece a 
Agency—A. A. Black Ltd. 

TE SIE BI ondncccensdcctsonesccsiccsexaes A34 
Agency—T. Booth Waddicor & Partners Ltd. 

Mining & Chemical Products Ltd...............665 A25 


Agency—Fohn Mitchell & Partners Ltd. 
PUNBNGE, Gish Oe BF Co... 5c ss sccsscscesvianceccnsce — 


I Se Oe oa on cc acstpeseandsdiatutacccensed A8l 
Agency—Beardmore Advertising Ltd. 
Mollart Engineering Co. Ltd., The............... All2 


Agency—Rooster Publicity Ltd. 

Mond Nickel Co. Ltd., The 8 

ee & General Adv. Agency, 
td. 


Monitor Engineering & Oil Appliances Ltd....... os 
Agency—Elliott Advertising Ltd. 

Hote Se CANO LEG. .05-3occ0csvesesovaccacsevsueess A62 
Agency—Sandbrook, Metcalf & Co. Ltd. 

PR MIOGH TONG CU ccs. <ccccetcvcsasexcdaccsdcenvscusosses a 
Agency—Glovers Advertising Ltd. 

POeItn EGS I ROC cece veccviedeccususvancesderecoveaces 
Agency---Donald Macdonald Advertising Lid. 
Morgan Crucible Co. Led., The...............csceeee _- 
Morgan Refractories Led.............scccscocccsess A39 

Agency—Cecil D. Notley Advertising Ltd. 


a A a RI cecenaitcn eo nticsanantnaseinstionensiconss A37 
Agency—Cogent Advertising Service Ltd. 

Neill, James, & Co. (Sheffield) Led................ A36 
Agency—F. K. Clayton Adv. Agency Ltd. 

Dee, cH. © Gi, EG cvssseinci cevvessesvcseeveve ASI 
Agency—Osborne-Peacock Co., Ltd. 

Newall Group Sales Ltd............ccccccecsocceceeces — 
Agency—Rooster Publicity Lrd. 

RNRM Goi soe ccna satwianccnsccadsssinescecasanssee Al 
Agency—Stanley D. Dickson 

Reeerets, (Ge Aire EGU sec cecceccneicsscasusecuseewes A97 
Agency—Murray-Watson Ltd. 

Osborn, Samuel, & Cos Lede osscsccccccececcceeeesas A46 

CSET CO ER Oe oe ee A104 


Agency—Clifton Advertising Agency 


Parker Foundry (1929) Ltd...........ssccccccseeeeeees 
Agency—Crane Publicity Ltd. 
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Parmiter Hope & Sugden Ltd............cccccccee00s 
Agency—Donald Macdonald Advertising Lid 

Partridge Wilson & Co., Ltd...........sssecceeeeees 
Agency—G. Street & Co. Ltd. 

Pane Se Gritene EO ooo conc cccesedscncacovecsenes A48 
Agency—Sandbrook, Metcalf & Co. Ltd. 

COR CMe cos voeae a casa ecasangnaxccaveetassacsaneceatd A66 
Agency—Glovers Advertising Ltd. 

Perey Bar Metal Co. Ett. ..cciccsccccccnsccaciecece Alls 
Agency—Tom C. Gough 

PUNE pat BIMeGWUeme ERG 56s icccncnsntcaxcasccscadecuscess _— 
Agency—Erwin Wasey & Co. Ltd. 

Phosphor Bronze Co. Ltd., The............ccceceeees Al 
Agency— Maurice G. Parker Ltd. 

DRIER ite Ei EONS os ides eveccs cdccsccsaccucesuee 
Agency—F. C. Pritchard Wood & Ptnrs. roy 

Pillinger; G..C.,:&: Co. , Rte... ..cccccccnecnccevecesses = 
Agency—E. "Allan-Cooper & Co. Lid. 

PUTS WU CR RS EGG is oasis cecsicncysaccarccaccaceecdaosanscdes — 
Agency—Rooster Publicity Ltd. 

RU VWs 5 Sit EG o oa nsec ccccccccatacccacssvcceus oo 
Agency—Rooster Publicity Ltd. 

Picman, Sir tsaac, & Sons, Ledd........ccccesccececeses A6é3 

PRG BG oo icc csicacden dew accascacesseevasancdvids A78& 
Agency—H. Raymond Morgan 

Positive Lock Washer Co. Ltd..............ccceceeeee — 
Agency—Peter Menzies Advertising Ltd. 

Prepetpiet Mere Li «oc ccceec civccscncscacscesavseres = 
Agency—Fohn Halifax Lrd. 

Pye Telecommunications Ltd..................0.0e00s — 
Agency—Arks Publicity Ltd. 


Rainville Engineering Co. Ltd.............ccceeeeeeee = 
Agency—Crossley & Co. Ltd. 

Ransome & Marles Bearing Co. Ltd................4. a 
Agency—Ruddocks Advertising Agency 

Rapid Magnetic Machines Ltd.................cceeeee — 
Agency—Edward Hilton Adv. Ltd 

Ratcliffe, F. S. (Rochdale) Ltd...................cceeee a 
Agency—Osborne-Peacock Co. Ltd. 

Rawsthorne’s (Bolton) Ltd.................0.0eeee All4 

Reay Gearworks Ltd., The 
Agency—Ruddocks Advertising Agency 

Redfern’s Rubber Works Ltd..................068+ A48 
Agency—Brockie Haslam & Co. 

Ramer Comweyers Cai. cccccescccscscescsecscesescess — 
Agency—Ripley, Preston & Co. Lid. 

Resinoid & Mica Products Ltd.................0005 AllO 
Agency—Glovers Advertising Ltd. 

Ce et i pinkccchsscansntisncscenintensd A102 
Agency—Commercial Advertising Service Ltd. 

Roberts, J. W., Ltd 
Agency—Armstrong-Warden Ltd. 

Robinson, L., & Co. (Gillingham) Ltd... ........ Allo 
Agency—Ripley Preston & Co. Ltd. 

WRC RG snake cd dccecesccccsvacsnanccacenssacense 
Agency—Nevin D. Hirst (Advertising) Lid 
I OE Rig cacann covcvacasnsaccenhaadedwuienmend — 
Rubary, Caren & Co. [ed incsscccccssccecccccesceess A42 

Agency—Longleys & Hoffmann Ltd. 





ee Se ee A68 
Agency— Murray Watson Ltd. 

Saleew. Geek. Oe Ca Btgiids cicscccccsdcsucvccucadasac 

Sanderson Bros. & Newbould Ltd 

Sandwell Casting Co., The 
Agency—Edward Hilton Advertising Ltd. 





Saturn Industrial Gases Ltd......................22. A4l 
Agency—Crossley & Co. Ltd. 

Savery Pumps Led. ThOMSS.....0<:.cccccccrcccecees ASS 
Agency—Nicholls Dorrity Adv. Ltd. 

GOGIe ANIRORG BG vec dececcsarcccecccacewscccese' Aél 


Agency—Longleys & Hoffmann Ltd. 
Sheffield Twist Drill & Steel Co. Ltd., The...... Al7 


Sherborne Rubber Co. Ltd., The.................. A29 
Agency—Sinclair Advertising Agency 

Sigaeiacns PU Clee oni occ dene s cecsacscwcsscvsss Al06 
Agency—Redheads Advertising Ltd. 

Sandals, We. Hic © SO Li ic cessscestavscssesccaseses A73 





Sparklets Ltd 6 
Agency—F. C. Pritchard Wood & Partners 
Lid. 
Spear & Jackson Ltd...........csseeeeeeseeeeeeeeees Al09 
Agency—Rowlinson-Broughton 
Standard & Pochin Bros. Ltd., The................4. — 
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Standard Teledhones & Cables Ltd............... A43 
Agency—Brockie Haslam & Co. 

Sea RP, Ga Baoan s ccesaneseccsieccdacczacs — 
Agency—Reynell & Son Ltd. 

Super Oil Seals & Gaskets Ltd...............0...0000 = 
Agency—A. A. Black Ltd. 

Supra Chemicals & Paints Ltd.................0cc0005 
Agency—L. Graham Browne Advertising Lid. 
SRM, CEG. sss Sa ccascescacaceacwanenaiveiacasads All2 
Sa Nee is CS occas sccsccscctacacciceuscceacencs A44 

Agency—The Warren Seymour Co. Ltd. 


WOM ERE oe isi ccsasiceiscscickbiascetucsiaiceace, AS2 

TWappie Oe eam Rass oes saecsnsivccecandeccansences _ 
Agency—Rodway Smith Ltd. 

GRO EGO ooo osc aa ta teacceiinseceucasecsid Ald 
Agency—Armstrong-Warden Ltd. 

Thompson L’Hospied & Co. Ltd.............cceeeeee 

Thompson Water Tube Boilers Ltd., John 
Agency Broug 

Thornton, A. G., Led 
Agency—Baird & Dawson Ltd. 

Tool Treatments (Chemicals) Ltd................... 
Agency—Sinclair Adv. Agency Ltd. 

WRU Ce CRs co sieccrcencsedasidaconaieca ALIS 


Agency—Crane-Wood Ltd. 
Tufnol Ltd 


Agency—Greenlys Ltd. 

Wenge Gor Re WR occ ccccccicccscccseciadcccas A106 
Agency—Hamill Toms Ltd. 

Turner, Ernest, & Co. (Salford) Ltd.................. — 

Tyee re ON aon occ nesccsticcncoscines A78 
Agency—Stowe & Bowden Ltd. 











Unbrako Socket Screw Co. Ltd.............0.00.. A60 
Agency—Nicholls Dorrity Adv. Ltd. 

United Wire Works Led., The...............cccceeeee — 
Agency—Rooster Publicity Ltd. 


Vaughan Crane Co. Ltd., The.................0068 Al08 

Vassgiedis, Gla, Be Ce. Gd. cciccsccsvcccscsceseses — 
Agency—Oldfield & Sharp 

NN iid ciradncasanhiciiccaecsekanalen _— 
Agency—Knox & Hardy Ltd. 


Vielsere-ArmasrOng (60 ....ccccciess cciccccccscscss Alo9 

— Technical & General Adv. Agency 
td. 

i biiiitesceicaielidiiicds indSalesccas All 
Agency—Crane Publicity Ltd. 

WP RI i oinciscaciwiaataccausiensacsasbisssdaetes All3 

Wraheitahi: GC. ©. 0: Gs Been. ciciccsciccccsacas A7\ 
Agency—Dorland Advertising Ltd. 

Walker, Crosweller & Co. Ltd...............0.0008 AgI 
Agency—Beardmore Advertising Ltd. 

We, Cia © Scie BG inc vvcnics ice casicesccsicccaceds — 


Agency—A. A. Black Ltd. 
Wall-Colmonoy (Canada) Ltd................cccceeee — 
Agency—Ellis Lloyd Advertising Ltd. 


Wala Cec EAs Witte osccisnccccccicesceeceacs Alll 
Agency—Osborne-Peacock Co. Ltd. 
Whard Hiatal Cetette 1.06 i ccessccsccsccccscscecsscs Al0s 


Agency—Beardmore Advertising Ltd. 
Weston, Chas., & Co. Ltd 
Agency—Cross-Courtenay Ltd. 


I iii cceractahincastanedeinanecatianciasensand _— 
Agency—Tibbenham Publicity Ltd. 

Whitehouse, Wm., & Co., Ltd.................. Allo 

Whittaker, Hall & Co. (1929) Led................ A107 
Agency—Ingham, Butterworth Ltd. 

Whee © Camm L085. cccccecicscccerecscccencscces All4 


Agency—Sandbrook, Metcalf & Co. Ltd. 
WY Bocca ssctsiiiciecciinsetcnisnsanniieimeuinniaa 
Wilcox, Edward, & Co. 

—_ — Donald Macdonald 





(Advertising) 


Williams & James (Engineering) Ltd............ AlloO 
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Level control}|- 





P-B-M CASTINGS ARE USED... 


No vehicles make more constant use of braking 








power than Public Transport. That’s why, when 
constant reliability is so vital PBM Aluminium 
castings are specified by Lockheed for the hydraulic 


pump on their famous power-operated brakes, in 





use on the buses of Midland Red Motor Services— 





one of the largest services in the country. 


INSTRUMENTATION 








This core, weighing less than two 





ounces, used in the production of 
these hydraulic pump castings, 
symbolises the intricacy and fine- 
ness of this high quality 


... and so do thousands of other well known con- 
cerns throughout the world. In the past two year 
alonewe have solved 2,500 level problems, and have 
added many “household names” to our list of 
Fielden users. 


} q The Fielden method is the most economical, reliable, 
GRAVITY simple and trouble-free means of level control. 


DIECASTINGS Liquids, corrosive or otherwise, powders, granular 


solids, whether in conditions of vacuum, pressure, 
or temperature, all fall within its scope. Indication 
can be by lights, bells, or other alarms, on site or}, 
remotely, or arrangement made for control off}, 
MACHINED CASTINGS & ASSEMBLIES | electric or other valves. 


PBM have excellent facilities for supply- | Our wide experience is at your service and our} 


ing castings as fully machined and : : : 
assembled components—we invite your | Egineers will gladly advise on any level problem. 


enquiries. 


production. 












Please write to:— 








FIELDEN ELECTRONICS LTD. ij 


e 
Fielden. LEVEL DIVISION 7 


* , 
—* 
PERRY BARR METAL Co. LT D. pte it WYTHENSHAWE, MANCHESTER. 
GREAT BARR, BIRMINGHAM, 272A. | Tel.: WyThenshawe 325! (4 lines) Grams: Humidity, Manchestet 


TELEPHONE: GREAT BARR 1794-5-6 London Office: 21 Buckingham St., W.C.2. Tel: TRAfalgar 3154 
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FORTOX LEATHERS 
AND HYDRAULIC PACKINGS 


are manufactured to suit all types of systems 
fluids and pressures. Accuracy of manufacture 
ensures positive sealing and long 
trouble free life. A range of silicone 
leathers and synthetics is available’ 
for extreme conditions. 
Single items supplied 
promptly. Problem en- 
quiries are welcome. 






















FORTOX FLEXIBLE 
BELLOWS protect 
machinery and exclude dirt. 


All shapes and sizes manu- 
factured exactly to your specifica- 
tion. New type of construction gives 
an expansion to contraction ratio of 
10-1. Prototype and deyelopment work 
a speciality. Mechanical leathers of all 
descriptions. Write today for enquiry 
forms and full details of our work. 











HENRY BEAKBANE (Fortox)i1p 


HEAD OFFICE AND TANNERY LONDON WORKS 
THE TANNERY / 5. 68-70 LANT STREET 


BOROUGH 


STOURPORT ON SEVERN (<= 
WORCS x 


TEL » STOURPORI 
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underline rubber... 


For over a century when a problem 
like that has arisen, men responsible 
for production planning and buying 
have thought at once of P. B. Cow. 
Knowing the vast resources of the 
P. B. Cow organisation were always at 
their service. 

Today, we are proud to offer an 
unparalleled service to every industry. 
A large team of experts, experienced in 
the latest and most up-to-date methods 
of production, is available to solve 
your problem. Experts who will bring 
to the job all the knowledge acquired 
in advising and supplying leading 
companies the world over. 

So whenever you have a problem 
that concerns rubber, write or phone 
for one of our technicians to call. He 
will be fully qualified to help and 
advise you. 


P. B. COW SERVE 


Agriculture 

Dairy 

Motor Car 

Radio 

Television 
Shipbuilding 

Public Utilities 
General Engineering 
Pharmaceutical 


WE SPECIALISE IN: 


Production of 

Rubber to Metal 
bonded parts, Anti- 
vibration and Resilient 
Mountings, Oil Seals, 
Handmade Fabricated 
Parts, Proofed Fabrics 
in Natural or 
Synthetic Rubbers 

for every purpose, and 
Air Buoyancy work 

of all descriptions. 


... get in touch 


with P, B. COW 


RUBBER THAT IS RUBBER 
P. B. Cow & Company Ltd., Rubber Manufacturing 


Specialists for every Industry. 


Phone : Pollards 4481. 


Industrial Division: 
470 Streatham High Road, London, S.W.16. 








